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ITHOLITE 
SULATORS, Ltd. 


65—57, Hackney Grove, London, E. 8. 
and Telegrams : Dalston, 592, London. 
FIREPROOF AND OTHER GRADES 
W'RELESS MOULDINGS 


CHURTON & 


gvE and Porye® 


> MOTORS. 


T. HARDING CHURTON & CO., LTD.., 
Atias Works, Water Lane, LEEDS. 


Wiring “The Willows.” 


See Sup. &. 





ELECTRIC INSULATION 
NON-HYGROSCOPIC. 
FIREPROOF. 


*Phone— 
m ~ Southall 
SILUMINITE 59. 
SULATOR Co., Ltd., 
@een, Southall, Middlesex. 





Cutting 
Electric Motors. 
CUTTING BROS., LTD., STAMFORD. 
Telegrams : Cutting, Stamford. Tel No, 12. 





MOTORS 
~- : McClure yphmemncony 74 
Small Power Dynamo Co., Ltd. 

—— Agents ——_____ 


CITY ELECTRICAL CO., \onson ya” 





ERGUSON, PAILIN, Ltd. 


PECIALISTS IN 


BWITCHGEAR. 


IGHER OPENSHAW, MANCHESTER. 


! @rmyrsuAw, 329. ‘Grams : TENSION, MANCHESTER. 





“ EMPIRE” 
AUTOMATIC CONTROL OF PUMPS. 


An attractive 12-page Leaflet — “Empire Automatic 
Pump Control "—is just off the Press. May we send a 
copy for your further information? Ask for “ P.L.1. 


ELECTRIC CONTROL, Ld., 177, Reid St., GLASGOW. 


Birmingham, Leeds, L don, Manchester, Paris, Australia 
New Zealand, Siuth Africa 





RESISTANCE MATERIALS 


Asbestos Woven Resistance Grids. Re- 
sistance Cord. Resistance Wires & Tapes. 


CRESSALL MANUFACTURING CO., 

Staniforth Street, BIRMINGHAM. 
Telegrams: Telephone : 

Ohmic, Birmingham.” Central 3463. 


A.C. & D.C. MOTORS REWOUND 
To 


15 years. 
BURDETTE & Co.Ltd. 


5, Pocock St., 
4572 3953. LONOON, S.E.1. 


Trade Enquiries Specially Invited. 


¢< VINCENT =: 


Important See page v. 


ALUMINIUM 


COOKING UTENSILS 
ECONOMISE CURRENT. 





The British Aluminium Co., Lid. 
109, Queen Victoria St., London. 





INSTRUMENTS, CIRCUIT-BREAKERS, 
AUTO-CUT-IN & CUT-OUTS 


Record Electrical Co., = 


BROADHEATH, MANCHESTER. 


TELEPHONE: 164 ALTRINCHAM, 


a 
WESTERN-ELECTRIC 
COMPANY, LIMITED 
Connaught House, Aldwych, W.C. 2. 
Works: NORTH WOOLWICH, LONDON. & 
TELEPHONES & CABLES. 


See Advertisement this week, Sup. 44. 


MAVOR & COULSON, Ltd., 


GLASGoOw. 


MOTORS, DYNAMOS, 
SWITCHGEAR. 





ELECTRIC FIRES, Ltd., NORWICH. 


See Page iii. next week. 





A. MARTELLI 
6, Little Newport St., Charing Cross Rd., W.C. 2. 
LARGEST STOCK in the World of Italian 


ALABASTER BOWLS. 
Carved Bowls and Brown-Veined Plain Bowls 
at only 25% more than Plain Grey-Veined 
Ask For BeauTiruLLY ILLUSTRATED Price List, 
Gerrard 2901 Cables : ** Agatina, London.” 


CURTIS MFG. CO. 


CONDUIT PLACE, 
PADDINGTON, 


CONSTANT 
RATING FOR 


ALL PURPOSES. 





SWITCHGEAR. 
ERNEST F. MOY, LTD., 


Manutac’ ring Electrical Engineers and 


vernment Contractors, 


GREENLANC PLACE, CAMDEN TOWN, LONDON. 
—— 





THE PRACTICE OF ELECTRICAL WIRING 


By DONALD SMEATON MUNRO, 
M I.E.E., M.ASSOC, MINING E.F, 
5/- net. or by post 5/5. 


THE ELECTRICAL REVIEW, LTD., 4, Ludgate Hill E.C.4. 


For Everything Electrical use 
BIRKBY’S “ELO” 


INSULATION 
Mouldings, Moulding Powders and Varnish. 
High Dielectric and Mechanical Strength. 
FLEMING, BIRKBY & GOODALL, Ltd., 
Liversedge, Yorkshire. 





“CANTIE” 


IRONC.AD SWITCHBOARDS 


CHE \P, EFFICIENT. ROBUST. 
CANTI; 
LEIGHTC N 


——e 


SWITCH CO., LTD., 
ST. NOTTINGHAM. 


E. DAWSON & CoO., 


LAMPS (AS USUAL). 
in addition 
Wireless Valves, Crystal and Valve Receiving Sets, 
Head "Phones, &c. 


10, Gray’s Inn Road, London, W.C. 1. 


(Phone: Holborn 2794.) 


FU LLER’ UNITED ELECTRIC 
WORKS, LIMITED. 
MAYVUPACTUKERS OF 
ACCUMULATORS 
WIRES & CABLES EBONITE 
WIRELESS APPARATUS CARBON BLACK 
Head Office: 


(General Sales Offices and Works 


WOODLAND WORKS, GROVE ROAD, 
CHAOWELL HEATH, ESSEX. 


BATTERIES 





Est, 1895, 


SAXONIA 


ELECTRICAL WIRE CO., LTD. 
GREENWICH, 5.E. 10, 


v1 


& 
British Ma‘ 


EXTRA FLEXIBLE CABLES AND CORDS. 
BYNAMO AND TRAILING LEADS. 


A RIALS FOR WIRELESS. 








JULIUS SAX 


Specialists in 


BELLS 
Wall Plugs. 


ESTABLISHED 1855. 





“He who lives without folly 


” 


is not so wise as he thinks. 
—La Rochefoucauld 


M.E.M. 


See p. xi. 
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Hindley MOULDED INSULATOR 


STEAM ENGINES, WILL 


Sets in Stock af NOT MELT NOR CRACK 


from AT 300° F. 
5 to 20 KW. 





USE— 


** Belleroid ” for Electrical Insulation ang 
Low-Heat Conductivity, 


** Bellerite ” oer Mechanical Goods and 
Low-Heat Conductiv vity, 


**Bellerocks” Opaque to X Rays, 














INSULATORS FOR 


Ben ey OE WIRELESS RECEIVING SE 
BoURT 5 | A SPECIALITY. 
t ine 5 All British Made. 


The salient features of|the single cylinder high- 
speed engine shown are:—Reliability (which 
is due to the simple design and fine construc- 
tion), accessibility, and efficiency. 

This engine will run for long periods without 
attention. The governing is very sensitive. 
Large inspection covers are fitted to facilitate 
access to internal parts. 





For Further Particulars and Prices apply te— 


BARRETT & ELERS, L! 


Wallis Road, 


HACKNEY WICK, E.9. 


Telephone : 887 EAST. 


We can quote early deliveries. Enquiries invited. 


E. S. HINDLEY & SONS, 
11, QUEEN VICTORIA STREET, LONDON, E.C. 4. 
Telegrams—* Steamport, Cannon, London.” Telephone—City 9804. 


Ue 


MICA: MICANITE tiorcecrse: 


§{NSULATORS FOR EVERY DESCRIPTION OF ELECTRICAL WORK. 40, HATTON GARDEN, 
Contractors for Air Board, War Office and Admiralty reauirements. ee E.C. 1. 
CUTTING AND GAUGING OUR SPECIALITY. 
BEST QUALITY MICA ONLY. 


London Sales Agents :— 


HARWELL, Ltd., 28, John St., Theobalds Road, W.C.1 
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(The Oldest Established Mica House in the country.) 
AND ALL BRITISH. 








We are the Largest 
Buyers of Non-lerrous 


E SCRAP. METAL 


and are always 9 


SCRAP BRASS, GUN METAL, od 
TURNINGS & BORINGS etc.etc. 


Sa DARNARD @ SONS 


STREET: VAUXHALL - LONDON 3 
mz one: Fa aaa 
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lif its a Resistance you want, 
Remember that Austin Walters & Son make it. 


AUSTIN WALTERS & SON Gaythorn Electric Works, MAN@HESTER. 
































ly 
and | 


or cra 


somet) 
We h: 
had b. 
the bo 





The 


Electrical Review 


Vou. XCIV. FEBRUARY 15, 1924. No. 2,412. 





THE OLDEST ELECTRICAL PAPER. ESTABLISHED 1872. 
Published every FRIDAY, Price 6d. 


Chairman: . ALABASTER. 


Joint Managing G. H. ALABASTER. 


Technical Editor: & WH. ALLEN, m..e.€. Directors: Ee. A. GATEHOUSE, ™.1.£.£. A.M.inst.c.€. 


Commercial Editor: A. H. BRIDGE. 


Manager and Secretary: €. S. MIDDLETON. 
OFFICE: 4, LUDGATE HILL, LONDON, E.C.4. 


Telegraphic Address: ‘* Acrekay, Cent., Lonpon,”” Code, A B C. Telephone Nos.; Central 8260 and 8261 
The “Electrical Review” is the recognised medium of the Electrical Trades, and has by far the Largest Circulation of any Electrical Industrial Paper in Great Britain. 
SUBSCRIPTION RATES, Postage Free: United Kingdom, £1 14s, 84.; Canada, £1 12s. 6d.; Colonial and Foreign, £2 ls. 6d. per annum. Cheques and Postal Orders 
ton Chief Office, London) to be made payable to THE ELECTRICAL REVIEW, LimiTtE D, and crossed * Midland Bank, Newgate Street Branch." 


LIST OF FOREIGN AGENTS (see first page “ Official Notices"). 


Contents : 


PAGE PAGE 
The X-ray Examination of anne a ‘ -. 241 Our Personal Column... ee ins oh . 265 
Publicity and Trade ... ia be ies nad oe New Companies Registered . : ae son, 
Argentine Finance io ne Me san a Official Returns of Electrical ‘Companies eal .. 266 
The Squirrel-cage Motor a bes obs coe on. City Notes i oars ose i ine ose oun! 
Imperial Wireless Telegraphy 243 Stocks and Shares die _ int oa one <<: 
The Liffey Power Scheme, by R. ‘N. Tweedy (illus.) 244 | Practical Notes on the Reception of Very Short 
A Safety Brake for Boosters, by David Robertson Waves, by Alan L. M. Douglas (i//us.) _... 269 
(ilius.) 246 Some Researches on the Safe Use of Electricity in Coal 
Electric Level-Luffing ‘Cranes, by w. A. Perry ‘(iltas.) 248 Mines, by Prof. W. M. Thornton (i//us. anenass: 271 
Staff Efficiency in Electricity Works si 249 Prospects in the Argentine Republic we 272 
The French Physical Society’s Exhibition ‘(illus.) Fused Silica in the Electrical Industry ... “ con 
(continued) ... “7 oe 249 Institutional Engineering ; ; —_— 
Some Implements used for Manipulating Electric A Non-technical Explanation ‘of Power-factor— I 275 
Furnaces =. dais i New Electrical Devices, Fittings, and Plant (illus.) . 276 
Changing the Periodicity, by gs Cc. Bostel oe 252 Correspondence - 
How to Create a Demand for Electric Service, by Super-pressure Cables... es am. ss . aa 
R. Hardie ... we 253 | Salesmanship a ~— nk 
The Gas Turbine, by Hugh ‘Campbelt ee dea ... 254 Two-way Pendant Switch Flexibles ... : at 
Business Notes ... aa and i a. ae Costs and Selling Prices.. ; a a oo ae 
Lighting and Power Notes ses = com an .. 258 Film-cooling Towers, Ltd., v. Evens sii .. 278 
Tramway and Railway Notes nie se a — Plumbing Joints... aa sans 
Telegraph and Telephone Notes ... ines it .. 260 Squirrel-cage Motors of over S h. p.. ans _ - ae 
Radio Notes a jain po nee - 20 | The Registration of Electrical Contractors oo. aan 
Contracts Open end Closed .. on — int ... 261 | Legal Ae: ok : ; ; »- ae 
Forthcoming Events ... ' ica —_ ven ee Reviews... : ; 1 , . 279 
Notes : es : ‘ . ; - 262 Published Specifications mS 280 
Institution Notes aa bt le id ee his Contractors’ Column ... on ‘Advertisement page xxx 














The X-ray Examination of Castings. 





. examination of materials by radiation is a and further investigation proved that it was a mere 
very familiar process, and it is somewhat sur- shell. 
ising that this method of inspecting castings It is not ungommon for a casting which is apparently 
has not been more generally adopted by foundrymen or sound to fail in service. A test bar may have been 
: ; ; thoroughly satisfactory and the casting without 
apparent flaw. Every precaution may have been taken 
by the foundryman to ensure that joinings of thick and 
thin walls of metal have no incipient fractures. The 
ture. li is not an uncommon thing for a steam cylinder mould may have been made to allow of the easy release 
similar casting to be not only machined but tested of occluded gases, and chills may have been placed at 
and passed, and yet in a short time it will become porous thick sections—and yet a casting may prove defective in 
service. 
Foundry work can never be an exact science, and it 


eigineers for discovering the cause of defective 
tastings, or indeed endeavouring to find whether they 
are defective before incurring machining expendi- 


crack. A small hole on the surface of a casting is 

sometimes a means of detecting a large intern: ity ss : . . 

We h : ° ge interasl any: is just because of this that the general adoption of the 

had ere cata bronze propeller, the blades of which X-ray method of examination would be of inestimable 
been machined, condemned because a small hole in value. It has been because of the uncertainty in the 

the bore of the boss indicated that the boss was hollow, past with regard to castings that designers have so often 
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favoured forgings, although they are more costly. It 
jis not am uncommon thing for a steam cylinder or 
similar casting to crack atter a short life because of 
internal stresses that would have been apparent had an 
X-ray examination been made. Steel castings may 
show a good surface and yet be porous just under the 
skin, and this can readily be proved by the examination 
of a number of steel castings before and after they have 
been machined. While the X-ray cannot improve bad 
castings—or welds—yet the prospect of the discovery of 
flaws ensures that proper methods are adopted to secure 
good results. 

The range of usefulness of the method is, of course, 
at present limited. The thickness of the metal which 
can be examined in this way depends on its density. 
The limiting thickness has not, as far as we are aware, 
been agreed upon by research workers. Some claim to 
be able to detect small defects in four inches of steel, 
while Coolidge, we believe, considers that ic is practic- 
able to make use of X-rays in the examination of steel 
having a thickness of not more than one inch. With 
this thickness siall internal imperfections can be seen, 
but with greater thicknesses only fairly large blowholes 
As the penetrating power of the rays avail- 
able increases, this maximum thickness will increase, 
but there is probably a limit to which it can be carried. 

Blowholes as dangerous as porous patches 
because they are more easily detected. A weeping ‘ 
the various causes and, for 
hydraulic work at any rate, is quite useless. In an 
X-ray photograph porous parts are clearly defined, 
being lighter than the surrounding metal. The fact 
that different qualities of metals are distinctly shown by 
a difference in shade demonstrates the success or failure 
of an alloy, clearly showing if there is a lack of homo- 
veneity, and this characteristic is also valuable in dis- 
covering whether core irons or chaplets have been cast 
in work. Chaplets are usually a source of weakness, 
and foundrymen do not generally use them when in- 
structions against their use are given, but not all are 
scrupulous. 

The inspection of necessity, and is 
usually costly. With repetition work it is customary to 
test a percentage of the castings—some of them to 
destruction—and this affords a fair indication of the 
quality of the metal, but there appears to be every 
reason why all engineering firms that order large num- 
bers of castings should adopt the X-ray method of 
examination. 
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In response to an invitation extended 
Publicity and by representative commercial and in- 
Trade. dustrial organisations in the United 
Kingdom, a great international conven- 
tion of advertising men is to be held at Wembley in July 
next. It will follow immediately on the heels of the 
World Power Congress, which closes on Saturday, 
July 12th. On the Monday thereafter such a gathering 
of advertising interests as has never before been held in 
this country will be opened. British business, adver- 
tising and newspaper men will assemble in force to play 
the part of host, and they will have no light task to per- 
form during the five days of the convention. From the 
United States an army of delegates 1,500 strong is 
expected, while others will come from France, from 
Belgium, Sweden, Holland and Spain. They will have 
an opportunity of fraternising amongst the biggest col- 
lection of British products that has ever been brought 
together. Incidentally, there will be some oratory— 
where would advertising men be without that gift? 
Our visitors, if they have time between the talking, will 
something of the exhibits—we mean the serious 
manufacturing and trade displays, and a most useful 
interchange of ideas should take place with reference to 
the better marketing of our products. The Associated 
Advertising Clubs of the world who are organising the 
eonvention have their headquarters in the United States, 


KeEO 


ee, 
but wherever they hold their annual satherings, th, 
atmosphere becomes highly charged witi: publicity in. 
fluence. The promotion of truth and honesty jy adver. 
tising is a worthy objective, but that is only One of 
many desirable ends in view. ‘The improvement of 
merchandising methods, the increase of efficiency in 
sales promotion and organisation, the extensions of sales 
by means of publicity and advertising of all kinds 
these ure important matters for every business that has 
anything to sell, and however much we may feel that 
Britain is different from the United States in jtg taste 
in advertising, we cannot ignore the fact that adver. 
tising and selling Across the Atlantic have been brought 
to a high state of efficiency when appropriately applied 
to American conditions as the outcome of the activities 
of the Associated Advertising Clubs. 

It is frequently brought home to us that advertising 
has not yet found its proper place as a means of extend. 
ing British trade and industry. More and more the 
buyers in different countries are making a study of the 
trade and technical Press using it as a guide when 
making purchases, but our correspondence is almost 
ludicrous at times in the requests that it contains for 
the addresses of firms whose names are really household 
words. Inquiry proves that the reason for this is that the 
said firm’s advertisement figures once a fortnight or once 
a month in our pages, and in the other numbers cannot 
be found by the reader. Now one of the objects with which 
this convention is being held here, so far as the British 
delegates are concerned, is to make more widely known 
the resources of the British Empire. It is also 
intended to demonstrate the excellence of British 
goods and British craftsmanship, to extend British 
markets throughout the world, to improve the 
methods of marketing our products, and to organise 
British advertising as a selling service to a higher 
pitch of efficiency. Some manufacturers and traders 
know from profitable experience already what these 
advertising men have to say regarding the immense 
business that has followed a courageous publicity policy 
We could quote a large factory manufacturing a certain 
class of electrical device which grew in a very small 
space of time from a little workshop with a few hands a 
a result of persistent advertising in the E.rcrrical 
Review in the day of small things. A demand froma 
foreign country sprang up exclusively as the result of 
that advertisement and the factory operates to-day on 4 
large scale. It forms one of the most impressive 
examples that has voluntarily reached us of the value of 
persistent and telling co-operation between the Pres 
and the manufacturer in increasing foreign trade. 

Many such points as the 
next July’s convention, and 


foregoing will come before 
we hope that publicity men 
connected with the electrical and engineering and allied 
trades will profit from the proceedings so that British 
traders may use the most up-to-date and most efficient 
weapons in demonstrating their products in the Pres 


Ir would seem from the recent report 


Argentine on economic conditions in the Argen 
Finance. tine Republic, by H.M. mmercial 
Secretary, at Buenos Aires, that the 

British Financial Mission which is visiting Lrazil might 
do a great deal of good by going on to the more southern 


republic. There is evidently considerable need for the 
adoption of a more consistent and far-sighted policy ™ 
~ . bd . - * : f j 
financial and economic affairs than has yet n ire 


by either the existing Government or fort Gover 
ments in Buenos Aires. British capitalists have veh 
tured much in South American railways, electricity 
undertakings, and other public enterprise In more 


than one of the South American states they have foun? 


the authorities slow in _ recognising that those 
who risk their money have a right to reap * 
reasonable reward. ‘There is, however, goo’ caus he 
hope in the case of the Argentine railways and the Angie 
Argentine tramways that after a protracte period o 
anxiety, this just principle has been conceded. Mr 
Chalkley considers it unlikely that there ose 
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newal in the near future of the pre-war investment of 
British capital in railway extensions, presumably be- 
cause of the new policy according to which the State pre 

to do its own construction, instead of delegating 
the work to private enterprise. Yet much material will 
tg needed, and no doubt the firms offering the most 
jsrourable terms of payment will have the best prospect 
of obtaining the orders. It is evident from the Commer- 
cial Secretary’s report that many other engineering 
ghemes are mooted, and that in their execution the co- 
operation of British firms will be mutually desirable. 
fhe Argentine Government must, however, smooth the 


vay. If, in seeking to balance its budget and 
ripe out past deficits, it unduly hampers en- 
result will be a decrease rather 


terprise, the 
than an increase in revenue and a general retardation 


of progress. There are complaints that legislation is too 
restrictive, that it is ill-considered, and that the busi- 
ness community is kept in the dark both by delay in 
publication and also by obscurity in the wording of the 
measures. Some, if not all, of these criticisms apply to 
the new customs tariff. Mr. Chalkley’s comments on the 
danger of undue interference with the natural course 
of trade are very sound, and might well be taken to 
heart by the Argentine Government. He points out 
that the United Kingdom is the leading country supply- 
ing imports to the A rgentine, and also by far the largest 
consumer of Argentine produce. Restriction of imports 
by excessive customs duties or other means diminishes 
employment in the United Kingdom and, therefore, the 
consumption of Argentine foodstuffs, while, on the other 
hand, the more imports from the United Kingdom are 
increased the greater will be the demand from the work- 
ing classes and their families for Argentine meat and 
wheat. 





Durina recent weeks a lively corres- 
The Squirrel- pondénce has been proceeding in our 
cage Motor. pages on the subject of squirrel-cage 
the 


by various supply authorities. 


placed 
It ap- 


motors, and restrictions 
upon their use 
pears that in many areas the squirrel-cage motor is 
practically ruled out, except in sizes below 5 h.p., but 
the fact that elsewhere such motors are permitted with- 
out restriction even up to 100 h.p. and more is good 
evidence that their use is not necessarily detrimental 
to the public service, and we are confronted with the 
alternatives either that the restrictions complained of 
are not founded on a sound basis, or that the system of 
supply in vogue where such restrictions are thought neces- 
tary is inadequate to cope with modern requirements. 
Of these we are convinced that the former is the right 
view to take; the nervousness with which some supply 
engineers nurse their lighting service is reminiscent of 
the early days of the industry when lighting was the 
staple and power the rare exception. Those days we 
have left far behind us; the virtues of electric lighting 
have long been beyond dispute, and though there is still 
avast lighting field for development, the supply authori- 
hes are laving themselves out for the development of 
power, heating, and ‘‘ other applications’’ of electri- 
tity, the demand for which should enormously exceed 
that possible of attainment with lighting supply. 

We refuse to believe that the mains laid down in large 
‘owns are so inadequate, and the sub-stations so far 
‘part, that the lighting service is materially affected by 
the starting of a 10- or 20-h.p. motor on the outers of 
& three-phase system; the fact is that the restrictions 
a a to are out of date, and ought not to be 
we aiiiad’, —— to obstruct the path of progress. As 
bite. - some weeks ago, that path is always beset 
An — rom. are unable or unwilling to keep the pace 
the lester ie tec and up-to-date, and thus 
mask ‘et o an tig _Incidentally, we may re- 
sutherition 4 ere these restrictions are in force the 

s do not always act consistently with their 


Urport: for ; . : 
purport; for instance, so jumpy a load as an electric 


“< 


are furnace may be found at work on the same premises 
where a 10-h.p. s.c. motor is taboo, or a large syn- 
chronous machine be innocently approved, although im 
point of fact it starts up as a squirrel-cage motor. 

The case for the motor was admirably stated by one 
of our correspondents recently (Jan. 25th, p. 133): 

The squirrel-cage motor, with star-delta starter, cheap, 
trouble-free, and ideal in every case where starting 
torque permits, should be looked upon by the chief engi- 
neer as his greatest asset, and not as a menace to his 
supply system.’’ That is the plain fact. 

There is, of course, one valid objection to the squirrel- 
cage motor—that it will not start on a heavy load with- 
out an excessive current; but in most cases the point 
does not arise, and when it does, a centrifugal clutch 
which enables the motor to be run up to speed before 
taking the load will often suit the conditions. As re- 
gards efficiency, power factor, and cost, the squirrel- 
cage type has the advantage. 

The undertakings to which we have referred above 
are of old standing, and some of them may not yet have 
shaken off the chains of tradition and established prac- 
tice. Some excuse may be found for them—but it was 
somewhat of a shock to learn recently that a similar 
complaint had been lodged against the management of 
the British Empire Exhibition. We shall all go to 
Wembley, with visitors from every corner of the world, 
to see the newest products of British manufacturers and 
the very latest practice of British engineers—yet, it is 
said, we shall find the 5-h.p. squirrel-cage motor rule in 
full force there, exercising a material influence and pro- 
viding a puzzle for over-sea visitors. Electric power 
will, of course, be extensively employed in all parts of 
the Exhibition, and manufacturers are lending hun 
dreds of motors, free of charge, to industrial and other 
exhibitors to drive all kinds of machinery; unless slip- 
ring motors are used for all sizes above 5 h.p., we are 
informed, the users will have to pay heavily for special 
services. Surely this is a reactionary policy which will 
bear very heavily upon makers and users alike, and will 
produce a most unfortunate impression on visitors from 
countries where the merits of the squirrel-cage motor 
long ago attained full recognition. The largest and 
most up-to-date exhibition on record ought to be pro- 
vided with the most adequate electric service, free from 
such restrictions, which have even less justification than 
in public supply. We feel that it is of the utmost im- 
portance that motor manufacturers and users should 
be completely at liberty to adopt such methods and ma- 
chines as they consider to embody the best modern prac- 
tice, and we trust that the B.E.A.M.A., members of 
which are supplying the generating plant for the power 
house, will take steps to ensure that its other members 
who are supplying motors shall not be penalised by 
enforced compliance with an obsolete rule. 





THE announcement that the Jlost- 
Imperial Wire- master-General has appointed a com- 
less Telegraphy. mittee to consider the policy to be 
adopted with regard to the Imperial 
Wireless Services will be cordially welcomed by all who 
are interested in the promotion of closer relations 
between the Home country and the Dominions. We 
trust that no time will be lost in ascertaining and 
publishing the facts, so that the public may form its own 
opinion regarding the deadlock which has been reached 
by the Post Office and the Marconi company, and that a 
solution of the difficulty may speedily be found. The 
present position is intolerable, and the loss of time that 
has resulted from the inability of the parties to come te 
terms is a public scandal. It is most unfortunate that 
the progress of long-distance wireless telegraphy in this 
country should have been continually obstructed and 
delayed by political and other controversies through- 
out its history. ‘‘ Enough of this foolery,’’ as Sir 
Henry Campbell-Bannerman said; let an end be made 
of bickering—we must have the Imperial service, and 
quickly. 
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The Liffey Power Scheme. 





By R. N. TWEEDY, M.LE.E. 





Tue period of gestation—the interval between concep- 
tion and birth—for a mouse, leaving mountains out of 
question, is a few weeks, of an elephant, 20 months, and 
for an Ah! In 


contraception of ideas. 


idea Ireland we suffer from 
‘Tis as well in a way, but we 
do suffer for it many times in a century. 

lt was not in the natural order of things that the 
country should be almost completely denuded of forests 
to feed blast furnaces and other contraptions before coal 
was used, and there was an idea that the climate, the 
temperament and the health of the people, and the wealth 
of the country, would be improved by re-afforestation. 
Yet the hill-sides and the plains are less wooded than at 
any time in history. 

There was an idea that native coal ought to be mined 
in the fields of the Four Provinces, and at various times 
knowledgeable men have explored the attractive possi- 
bilities. Yet, to-day, there is less coal hewn than there 
was 70 years ago. 

in the first decade of the 19th century, every bog over 
5b0O acres in extent was surveyed, and one of the most 
memorable reports in the history of reports was issued 
by the Bogs Commissioners, showing how all the 
swamped and useless acres might be drained and brought 
into the asset side of the nation’s capital account. Yet, 
to-day, there are three million acres of the deepest peat 
bogs in the world waiting for an idea to condense into 
action. 

As the nineteenth century waned the waterwheels of 
the 17th and 18th centuries ceased their splashing beat, 
the mills they drove fell into uninspiring ruins, and 
waterpower became again an idea. The reasons for 
these things are to be found in the realms of politico- 
psychological research, and are not open to discussion 
in these columns. 

The birth of the Irish Free State has brought some of 
these ideas nearer delivery than they ever were before, 
but the contraceptionists are by no means dead. Their 
dark acts will be tested first of all in the matter of 
water power, which stirs more vigorously than peat or 
coal at the moment. 

Several Commissions have done their part in demon- 
strating that there is enough water power in Ireland to 
make her industries independent of imported coal, and 
it is a fortunate circumstance that one of the most attrac 
tive sites of them all is situated some 13 miles from the 
capital city. A city not yet famous, it is true, for many 
important industries, but one which is ready to absorb 
the whole of the energy available from this source if the 
price at which it is offered is sufficiently attractive. 

That the proposition is not without merits is indi- 
cated by the eagerness with which three private groups 
and the Corporation of Dublin are pursuing it. Prob- 
ably by the time this article is published four private 
Bills will have awakened the Government to the absurd- 
ity of the position, and will hasten the inevitable legis- 
lation bringing Ireland into line with the numerous 
countries which have worked out more or less satisfac- 
tory methods for developing natural resources upon 
rational lines. 

Clearly, no popular assembly such as the British Par- 
hament, or the Congress of the United States, or the Oir- 
eachtas of the Free State is competent to pass judgment 
upon the engineering merits of a single proposition to 
develop power from water or peat or coal, to say nothing 
of deciding between the claims of four concession 
hunters. The Assembly, wherever it is, must be guided 
in all technical matters by persons familiar with the 
subject in question, leaving to itself the duty of deciding 
upon the political aspects, such as the greatest benefit 


to be obtained by the community at larve,, the Possible 
revenue accruing to the treasury, the extent to which 
the State should identify itself with the 
its natural resources, and so on. 

The action of the Free State Government in this matter 
of the Liffey must be of far greater moment than mog 
people in Ireland realise, and it is particularly fortunate 
that the question arises in such an aggravated form, and 
as affecting the capital itself rather than the districts 
which would be served by the falls of the Shannon. the 
Barrow, or the Erne. 

It is unfortunate, on the other hand, that the Govern. 
ment was not able to forestall the question, and does not 
seem even now prepared to deal with it. At a moment 
when unemployment is not only a private calamity but 
a national danger, it will not be possible to employ 
several thousand labourers upon the Lifiey works, 
because the Government must take time to consider the 
root problem of the relation of the State to such pro 
posals in general before it 
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Fig, 1.—Sketch Map of Liffey Hydro-Electric Scheme. 


precious time upon the particular proposal over which 
the whole question has been raised. In the end it will 
do what should have been done better when it became 


evident that the stage of talking was over and real work 
upon water-power «development on a large scale was 
within easy reach. 

Whether it might or should have been done, and 
whether it could have been done under the conditions 
which prevailed in Ireland since the Treaty was signed, 
it would be interesting to discuss, but the answers, 4 
there are conclusive answers at all, would not take w 
any farther upon the rather fascinating road we are @ 
travel. — 

The River Liffey is interesting in itself. ising ™ 
beautiful high moorland scenery 14 miles from Dublin, 
it wanders through the country for 74 miles before 
reaching the sea. Why it did not go to Cork is no 
known. Its source is 1,715 ft. o.d., and it falls 
to 550 ft. o.d. in the first 19 miles There o 
thereabouts three of the schemes prop the coB- 
struction of a reservoir to store five thou millon 
gallons, from a drainage area of 180 sq. les, ane 
to supply water to one or more power stations, accord- 


ing to the fancy of the promoter, under a total fall = 
varying from 160 to 220 ft. Poulaphouca and — 
Falls are the names of the two falls at this upper 5 
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snd Salmon Leap at Leixlip,.seven or eight miles from 
Dublin, is the other site, at.which a daily pondage 
apply will serve a fall of from 57 to 64 ft. according 
to the scheme. 

The only complete engineering report available up to 
he time of writing is one made by Herr Buchi, of 


Jarich, on behalf of the Dublin Corporation. It is a 
jocument of great interest, translated with much ability 
iy Mr. L. J. Kettle, city electrical engineer. It may be 
taken as an accurate representation of the facts of the 
case which must be accepted within narrow limits as the 


hasis of any scheme which involves the complete control 
of the river. 

The map accompanying this article has been taken 
from a pamphlet issued by the Anna Liffey Power 
Development Co., Ltd., but it serves to illustrate all the 
proposals with slight modifications in each case. 

The Lifiey is a rernarkably ‘‘ flashy ’’ river, the upper 
catchment being for the most part a steeply inclined im- 
pervious area off which water flows quickly into the 
river. The rainfall over the higher lands is said to be 
nearly twice as great as over the lower parts of the basin, 
and dry periods are frequent both in winter and summer. 
Hence, although the effective fall at Ballymore Eustace 
is considerable, and the mean annual flow at that fall 
vorks out at an attractive figure, yet the conditions re- 
quire large storage to equalise the wet and dry seasons, 
and wet and «iry years. The key of Herr Buchi’s scheme 
is, in fact, the provision of an artificial lake, with a 
surface of about 5 sq. miles, by which the river is to 
be brought as nearly as possible within perfect control. 
This can be done at small expense so far as the dam is 
concerned, for it will be no more than 80 ft. long at the 
base, and not more than 250 ft. on the crest at a height 


of 100 ft. The base will be proportioned to permit the 
height to be increased by some 10 ft. if control is im- 
perfect at the lower level. An exact determination is 
not possible at present in the absence of long-period 


hydrometric data, and it is that lamentable deficiency 
for every watershed in Ireland which will either hinder 


development or lead concessionaires into a maze of 
troubles. 

The dam would be built at first up to 605 ft. o.d., and 
4,245,000,000 cu. ft. will be available between the 580 


and 605 marks ; but in general it is believed that storage 
of the requisite quantity with the intake at the 545 mark 
will be obtained with the water level below the 595 mark. 

The head is estimated at 217 ft., of which the reservoir 
sceoounts for 80 ft., the Poulaphouca Falls for 102 ft., and 
the Golden Falls for 35 ft. This head is to be used in 
one station at Ballymore Eustace by means of pressure 
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tunnels an<l two reinforced-concrete pipe lines of 9} ft. 
diameter. 

At the Leixlip power site great storage is out of the 
question, nor is it necessary under the regimen pro- 
posed. A dam 60 ft. high will give a head of about 64 
it., and a pondage or daily reserve of 28 million cu. ft. 
This amount of storage is required if the two stations 
are to deal with heavy loads simultaneously, for the 
water from the upper station takes about 18 hours to 
reach Leixlip. During dry periods when the interven- 
ing gathering ground yields little water, the Leixlip 


station 
full load 
turbines 


ld be stopped at night, and would work. at 
xt day on the supply sent down from the 
the upper station. During wet seasons the 


Leixlip station would operate at full load day and night 
to reduce aste over the spili-way to a minimum, and 
the main reservoir would hold up the flood from the 
Upper catchment area. 

The Ballymore Eustace power station would be 
‘quipped with five sets rated at 4,500 h.p. at the turbine, 
of which cne set would be strictly stand-by. Hence the 
maximum output of that station at full-load rating 


would be 18,000 kW at 92 per cent. efficiency. 

At Leix!ip there would be three sets each of 3,500 
turbine h.»)., or 2,400 kW at the alternator terminals, 
and here no spare plant would be needed because of the 
reserve at Jallymore Eustace, and at the existing steam 
station in Dublin. The total full-load rating of the two 
“ations would be, therefore, 19,200 kW. 

The guaranteed efficiencies of the turbines are :—For 


the 4,500-h.p.-turbines, 83 per cent. at full load, 84 per 
cent. at 0.75 load, and 78 per cent. at 0.5 load. For 
the 3,500-h.p. machines, 82 per cent, 83 per cent., and 
78 per cent. All the turbines would be of the vertical 
Francis type directly coupled to alternators generating 
3-phase current at 50 cycles, 5,500 volts, having a total 
maximum continuous rating of 26,900 kVA. 

Transmission would be effected. at 50,000 volts by 
overhead lines carried on steel masts. One line is routed 
direct from Ballymore Eustace to Dublin (Dolphin’s 
Barn), and another would go first to Leixlip and thence 
to the common transforming station at Dublin. 

This scheme was estimated to cost in November, 1922, 
£1,130,000, of which the Ballymore Eustace station 
accounts for £740,000, Leixlip station for £270,000, 
and transmission lines £120,000. The main reservoir 
and dam are put down at £230,000, of which a large 
part presumably is earmarked for land purchase, and 
compensations of all kinds. It appears, therefore, that 
the capital cost per effective kW installed is £58 at the 
main site, £38 at the secondary site, and £53 over all. 

Herr Buchi’s estimate checks closely with £1,200,000 
estimated by the Anna Liffey Co., but there is a scheme 
on foot of a different character which is estimated to 
cost only £600,000. 

The Irish Power Syndicate, Ltd., proposes a most in- 
teresting combination of water and peat power. . It in- 
tends to avoid the high costs and the risks inherent in 
the construction of a great artificial lake, by developing 
up to 15,000 kW from water when it is available from 
the natural flow of the Liffey, plus only 24 hours’ pond- 
age on two sites, and to supply the balance of the demand 
from a by-product recovery gas-electric station on the 
Bog of Allan, at a point some 23 miles from Dublin. It 
is a new proposal for Ireland, but it is by no means 
unique in the world, and to anyone who is enthusiastic 
about the reclamation of the bog areas it is exceedingly 
attractive. 

Geologists find grounds for suggesting that the valley 
above Poulaphouca was. a lake in post-glacial times, and 
it is contended that what was once a lake can be made 
a lake again without overmuch risk of percolation. 
Others point to certain springs on the outside of the pro- 
posed reservoir which seem to derive from the inside, 
and they hesitate to stake everything on a storage scheme 
which will increase the leakage head -so considerably. 
No-one is able to produce sections made from explora- 
tion of the strata by boring, and the Irish Power Syn- 
dicate seems to think that the rational method of pro- 
cedure is to begin with a 12-ft. dam on a broad base, 
which can be raised by stages as the demand warrants, 
so avoiding the fiasco that has occurred more than once 
when important reservoirs were completed and were 
found then to be incapable of holding water. 

If there is a risk, and if there is an alternative scheme 
which will deliver the goods without incurring the risk, 
and will do it at less cost, there seems to be only one 
choice in the matter, particularly if the risk can be 
tested at leisure hereafter without fear of loss. 

The thing is not so simple as it looks, mainly because 
of practical complications about the intake as the dam is 
raised by degrees, but the scheme is well worth weighing 
against the others. It may be quite impracticable when 
submitted to close examination with all the data dis- 
played. 

The suggested pondage under this scheme would flood 
about 0.6 sq. mile, and that fact alone may be worth 
a quarter of a million pounds in compensation, land 
purchase, bridge building, and road alterations, ‘That 
saving would pay for a larger peat station than the pro- 
moters appear to contemplate. 


(To be con cluded.) 
—_—— 


Unemployment.—Owing to the railway strike, the unem- 
ployment figures for January 28th showed the considerable 
increase of 69,000, the total number of wholly-unemployed 
persons being 1,284,700 on that date. It is of interest to note 
that the total included about 280,000 women and girls. The 
number of ‘‘ short-time ’’ workers rose from 51,300 —— 
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A Safety Brake for Boosters. 
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By DAVID ROBERTSON, D.Sc, 


Source of Danger. 


A BOOSTER is a machine which adds an extra e.m.f. to 
one already existing. In many cases it carries a cur- 
rent which is not greatly altered by considerable changes 
in the e.m.f. of the machine itself, and consequently 
this current does not die away rapidly as the machine 
accelerates, as would be the case with an ordinary motor. 

The current produces in the booster armature a torque 
which opposes the motion when the booster helps the 
current, and helps the motion when the booster opposes 
the current. The booster thus acts in these two cases 
as a generator and motor respectively. 

The booster must, therefore, be connected to a second 
machine which gives to the booster, or absorbs from it, 
the necessary power. This second machine is commonly 
referred to as the ‘‘ motor,’’ although it may have to 
function either as a motor or generator according to the 
circumstances. 

Under normal conditions, the motor takes current 
from the mains, or returns current to them, sufficient to 
balance the booster torque. With a given load the speed 
thus remains fixed, but it may vary somewhat with a 
change of load. 

But if for any reason the motor comes off the mains 
while the booster is carrying load, there will be nothing 
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to oppose the booster torque except the losses in the 
machines. If the booster were motoring at the time the 
speed would immediately begin to rise, and, provided 
mechanical breakdown did not first occur, the accelera- 
tion would continue until a fresh balance was obtained 
by the combined effects of increase of loss torque and de- 
crease of booster current due to the growth of its oppos- 
ing e.m.f. 

Thus the speed would rise until the booster e.m.f. 
approximated to that of the supply in series with it. 

The smaller the booster excitation, the higher the speed 
required to get a balance, but on the other hand, the 
smaller would be the booster torque with a given arma- 
ture current, and consequently the greater would be the 
restraining effect of the losses and the slower the accelera- 
tion. 

Thus, if the booster were excited to give at normal 
speed 10 per cent. of the supply voltage, it would try to 
run up to nearly ten times normal speed, which would 





Fig. |.—Combined Flexible Coupling and Safety Brake for Booster. 






be certain to wreck it. But if excited to half the supply 
voltage, it would not run above twice normal speed, but 
would reach that speed much more quickly with the 
same armature current, because of the larger torque 

If the booster happened to be gene: iting when the 
motor was disconnected, the only difierence would he 
that it would first stop and then accelerat: 
direction. 

In the case of a booster charging a battery, the danger 
ous condition might arise very simply in a number ¢ 
ways. For instance, the attendant might open the moto 
switch before the booster switch. or a heavy overload 
the busbars might easily blow the fuse, o1 trip the cireuit 
breaker, of the motor and leave the booster in circu 
with the battery and the load. 
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Requirements of a Safety Device. 





As the armature current may be but a fraction of 
full load current, no protection can be obtained by fuses 
or by a circuit breaker alone. Some device operated by 
excess speed is necessary. j 

Where it is permissible to disconnect the boostey 
altogether, this device might be arranged to open tl 
booster circuit breaker, either by opening a holding cir 
cuit or by closing a tripping circuit. 

In a snfall plant the power continuously consumed by 
a holding circuit is a rather serious 
item, whereas a separate tripping 
circuit is not altogether reliable. 

If, as in the case mentioned below 
it is not permissible to open the cir 
cuit, the booster field may be killed, 
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Fig. 2.Connections for Opening Field 
Circuit and Closing Alarm Circuit. 





or its armature short-circuited, or both. But it is nol 
safe to kill the field alone unless some mechanical brake 
is provided to deal with the small residual torque which 
may exist due to residual magnetism or to the magnets 
ing effects of armature reaction and the commutating 
poles. 

Conditions to be Met by the Plant Described. 


In the station at the St. Monica Home of Rest. Bristol, 
in which the device described below has been installed, 
there is a three-wire system at 2 x 105 volts h a large 
battery which usually acts as balancer. The booster 
balancer set consists of four coupled machines, of which 
each booster is rated at 5 kW, made up in any way with 
a current not exceeding 200 amperes, and pressure ne 
exceeding 40 volts. 

It is not permissible to open the booster «'rcult, — 
unless the generating plant were running, ‘4 woul 
throw the whole institution into darkness, 2nd might 


leave one of the lifts between two floors. 
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generators were running, power would not be cut off, 
but the three-wire systema would be left without a 
balancer. 

it was, therefore, decided to kill the booster field and 
x provide a mechanical brake to deal with the residual 
torque. No suitable apparatus could be found on the 
arket, and so a special design had to be made. This 
yas done in conjunction with Messrs. Thomas Broad- 
tent & Sons, Ltd., making use of their well-known cen- 
:rifugal clutch. 

As the device may be useful to others, a description 
of the arrangement, as made by them and fitted to the 
ooster set by the Electric Construction Co., Ltd., is 
iven below. By making it also act as one of the flexible 
couplings, the overall length of the set is no more than 
yould be necessary if it were omitted, whilst its cost, 
e switches, was less than 10 per cent. of that 


neluding t 
of the set. 
Description of Safety Brake. 

\s may be seen from fig. 1, the two bosses, which in 
ihe ordinary way would form the half couplings, carry 
the fat springs which support te brake blocks and hold 
them in against centrifugal force. Supported from the 
iedplate by a suitable pedestal, a common floating ring 


Tests made on Safety Brake. 

The brake was fully tested under working conditions 
at the E.C.C.' works after it had been mounted in place 
on the set. 

When running at the normal speed of 1,000 r.p.m. 
with normal volts on the motors, the boosters were ex- 
cited to 25 volts each, and connected across 210-volt 
mains in series with one another, and with a resistance 
which limited the current to 400 amperes, that being 
twice full load current for the boosters. 

When the motor supply was cut off, the speed rose 
rapidly to 1,500 r.p.m., at which the safety device 
operated. The speed then fell slowly to zero. 

With the booster field reversed, the set stopped and 
speeded up in the opposite direction until the safety 
device operated at 1,450 r.p.m. This time the set con 
tinued running at 1,350 r.p.m. After five minutes run- 
ning under this condition, the brake was still comfort 
ably cool. 

The difference Between the final results with opposite 
directions of rotation is due to some small want of sym- 
metry, causing the residual torque to be greater in one 
than the other It might be caused by a small 
amount of the brushes or brush gear, by 
having a different 
distribution of cur- 


case 


backlash in 











rent over the faces 
of the brushes, or a 
different distribu- 
tion of the forward 
and reverse resi- 
dual fluxes. 

Some particular 
position of the 
brush-holder would 
give no residual 
torque, but any of 
the above mentioned 
causes would make 
this position differ- 








Fig. 3. 


surrounds the brake blocks on both bosses, and is en- 
gaged by them when the speed exceeds a certain limit. 

The floating ring can move through a small angle, 
imited by stops, and in doing so it operates the switches 
on one side or the other by means of the levers which 
lorm part of it. A pair of switches, in series, is pro 
vided for each cireuit so as to deal with both forward 
and reverse racing of the set. 

In this case, only a small current has to be broken, 
and 15-ampere Crabtree tumbler switches are ample for 
te purpose, but there would be no difficulty in arrang- 
ing for the direct mechanical operation of large switches, 
or the power available for the purpose is that driving 
the booster, and not merely that controlled by a small 
relay. . : 

In this particular brake the calculated force available 
at the end of the lever, with both halves of the coupling 
‘operation, has the following values :— 

Speed, r.p.m. 1,200 1,300 1,400 1,500 1,600 

Force, Ib. wt. 0 10 30 50 75 

The normal speed of the set is 1,000 r.p.m., and the 
“gaging speed of the clutch 1,200 r.p.m. 

The connections are cviven in fig. 2. The switches used 
are two-way switches, so that an alarm circuit is closed 
at the same time as the field circuit is opened. 

When the set begins to race, the switches will be 
opened as soon as the speed is high enough to give the 
clutch suffi ient torque. If there is a residual torque 
*xeeeding the losses. the set will continue to run at that 
speed which enables the brake to absorb such excess 
‘orque, and the corresponding power is dissipated as 
heat in the brake. 

Fig. 1 also makes it clear how the arrangement acts 
48 a flexible oupling of the pin type engaging in leather 
bushed holes. The four coupling pins can be removed if 


It is desired to run one half of the set by itself for any 
Purpose. P 


Booster-Balancer Set with Safety Brake. 


ent for the two 
directions of rota- 
tion. 

It was actually found that the brushes could be ad- 
justed so as to make the set come to rest after forward, 
or after reverse racing, but in either case the set always 
continued to run after racing in the other direction. 

The residual torque necessary to get continuous rota 
tion is very small, for the set is mounted in ball bearings 
and has very little friction. 








The Batti-Wallahs’ Society.—At the Hotel Cecil, on Feb- 
ruary 6th, the Batti-Wallahs, who have had a very successful 
season, entertained Dr. S. Z. de Ferranti at luncheon. Mr. 
Barralet presided over a gathering of some seventy members 
and guests, and, after a humorous foreword, called upon the 
guest of the day, who held his audience spellbound whilst 
he described some of his early “ failures.’’ Dr. Ferranti 
pointed out the enormous difficulty of seeing into the future, 
and showed how near he came to inventing the induction 
motor and the tungsten lamp in 1881, but failed ** for want 
of prevision "—the last thing that anyone would accuse him 
of nowadays. The mercury meter owed its origin to experl- 
ments with a small quantity of steel melted in a Siemens elec- 
tric furnace in the presence of a magnetic field. Proposing 
his health, Mr. R. W. Hughman said that his influence had 
permeated almost every field of electrical activity. 


Faraday and Maxwell Scholarships.—The annual exami- 
nations for a Faraday Scholarship of fifty guineas per annum 
tenable for two years in college and one year in manufactu! 
ing works, and for a Maxwell Scholarship cf fifty guineas per 
annum tenable for one year in college and one year in works, 
will be held at Faraday House on April 8th, 9th, and 10th. 
Exhibitions may also be awarded to candidates who acquit 
themselves creditably in the above examinations, but who do 
not obtain the necessary number of marks to qualify for the 
Faraday or Maxwell Scholarships. The subjects of examina- 
tion for the Faraday Scholarship are geometry, algebra, 
trigonometry, dynamics, statics and hydrostatics, geometrical 
and freehand drawing, chemistry, and physics. For the Max- 
well Scholarship the subjects are mathematics, dynamics, 
statics and hydrostatics. Further particulars may be obtained 
from the secretary, Faraday House, 62-70, Southampton Row, 
London, W.C.1. 
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Electric Level-Luffing Cranes. 


The Ardrossan Harbour Installation. 


By W. A. PERRY. 





Tue Clyde Crane & Engineering Co., Ltd., Mossend, 
near Glasgow, has recently built and supplied electric 
level-luffing dockside cranes to the Ardrossan Harbour 
Co., Firth of Clyde, Scotland, which were made to a 
specification supplied by the Harbour Co. to fulfil special 
requirements at the port, and embody several novel 


features. 
The cranes, one of which is shown in the accompanying 
illustrations, are capable of dealing with loads up to 


seven tons, at a maximum radius of 45 ft.; they have 
four separate motions, viz., hoisting, luffing, slewing, 
and travelling. Each motion is operated by a separate 
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Fig. |.—A 7-ton Electric Level-Luffing Crane 








the driver’s cabin the 
The speeds of the various 
motions are as follows :—Hoisting, 200 ft. per minute ; 
luffing, 120 ft. per minute (average); slewing, 300 ft. 
per minute (at maximum radius); travelling, 50 ft. 
per minute. The range of lift is from 40 ft. 
to 55 ft. above the quay level, and the gauge of the 
travelling tracks is 14 ft. 

While the cranes are being used for dealing with all 
kinds of general cargo, they are also provided with gear 
for operating a Priestman grab for the unloading of 
iron or similar material from ships to railway- 
trucks. The grab-operating ‘ bell ’’ is arranged to 
give a varying height of discharge and can be raised to 
the jib head when the crane is working with an ordinary 
cargo hook. 

The ‘‘ Jardine ’’ improved patent luffing motion is 
employed, which maintains a perfectly level load line 
between maximum and minimum radii, and as the jib 
is perfectly balanced in all positions by a movable balance 
weight irrespective of the load on the hook, the only 
function of the luffing motor and its gear is to alter 
the radius of the jib; in other words, the only power 
required is that to overcome the friction of the jib in 
its various parts. This allows of a small motor being 
supplied for this namely, one of 10 h.p., 
whereas if (when luffing) the load were raised it would 
require a much larger motor. On testing these cranes it 
was found when lifting from three to four tons of ore 
with a Priestman grab, which gives 2 total weight of 
about seven tons, that the energy used was from 0.2 to 
0.25 kWh per ton of material discharged. This figure, 
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motion, 


of course, includes the power used in lifting t 
moving it back and forth between the sh 
truck. 
quiring no grab, the consumption per ton \ 
much less. The speeds of the various 1 
their most economical value for this size of 
it has been found that approximately th 
of material can be discharged with this . 
of time as that discharged by the other 
hydraulic non-luffing cranes of double th 
at, of course, a much reduced working c 
fhe speed of the load when luffing va 
mum to minimum radius, the maximur 
attained at middle of the stroke w 
slowing down to a dead stop at either ext 
is the ideal jib motion for a luffing cran 
the swinging of the load to a minimum. 

The hoist rope is independent of the lui 
may pass direct from the hoisting barrel to 
sheave as in an ordinary jib crane, thus 
life to the hoist rope. All the gear throug! 
is thoroughly protected and efficiently lu! 
the first motion gears in the superstructu: 
cast-iron cases forming oil baths which giv 
ency to each of the motions. 

The superstructure is carried on eight 
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their inclination. The path girder is provi 
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Fig. 2.,Superstructure of Crane. 


gears a steel pinion actuated through a wo 
gear which is provided with a special adj 
ping device. 

The whole front of the operator’s cabin is 
a steel-framed bay window. which gives th 
unobstructed view in all directions. 


The crane is carried on eight double-flan: 
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ng wheels, two at the foot of each leg, these being 
in compensating bogies so that the load is 
evenly dist ibuted. The electrical equipment is designed 
for # 3-phase, 420-volt, 50-period circuit. The motors 
snd control equipment are of the Metropolitan-Vickers 
Electrical Co.’s manufacture. we 

The motors are one-hour rated; the hoisting motor 
watrol is of the contactor type, the other motions having 
ordinary drum reversing control. The hoisting and 
lufing con rol handles are arranged to move in the 
jirection of the load. The usual limit switches are 
fred to limit the travel of the hoisting and luffing 
wars, though these are not really necessary on the 
jvfing motion, as the jib is lufied by crank and con- 
necting rod. The maximum and minimum radii being 
jefined by the throw of the crank, it is therefore im- 
posible to over-run the jib; it will come to a dead stop 
st one extreme radius and then return in the reverse 
direction, this cycle of operations while the 
‘mtroller is ‘‘ on. Limit switches have been fixed, 
however, so as not to reverse the direction of motion 
yith regard to the controller, which would happen if 
the crank passed the dead centre. 

The power is taken from the company’s sub-station 
by underground cable to plug boxes along the quay, 
the cranes being connected to the boxes by means of 
ferible cab-tire sheathed trailing cable; the length of 
the cable is such that it allows the crane to travel 60 ft. 
each side of either of the plug boxes. 

Ample lighting is provided throughout the crane 
and a powerful light is fitted on the under side of the 
jid. 


travelli 
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Staff Efficiency in Electricity 
Works. 


| CoMMUNICATED. | 


To get one hundred per cent. efficiency out of the staff 
should be the desideratum of every undertaking. Prob- 
ably it is. But where one undertaking differs from 
another is in the method employed. There are two 
opposing ways: one is by cussing, the other by kind- 
ness. The first method is the ‘‘ hustling ’’ one—you 
rely upon chivvying everyone every moment of the day. 
You keep an unwinking eye on every member of the 
stall; you see whether anything can be done in two and 
ahalf minutes instead of three, and so on. One hears 
high praise of this method from America. The other 
method is encouragement—binding up the interests of 
the staff with the interests of the undertaking—making 
the welfare of the one the welfare of the other. This 
seond method implies some faith in the old aphorism 
Amor vincit omnia, or at any rate in its diluted busi- 
ness form: ‘‘ Look after your staff and your staff will 
look after your business!’’ We are reminded of all this 
by the speech of the chairman of Lloyds Bank, at the 
general meeting on February 6th. This bank has estab- 
lished a ‘* staff profit-sharing scheme ’’—by which after 
the dividend paid to shareholders comes to a certain rate 
= on is set aside for distribution among the 
st 

The chairman said: ‘‘I do wish to emphasise as 
forcibly as [ can the value of the principle which identi- 
les the interests of the employed with those of the 
employer. Great mischief is being done every year 
up and down the country by preaching the contrary doc- 
rine.’” He went on to say to the shareholders: ‘‘ to 
make all the members of the staff partners, even to a 
mall extent, with yourselves in the business of the bank, 
ry but stimulate them into greater keenness.’? And 
W * keenns s’’ is an asset in a conservative, cut-and- 
dried business like the routine of banking, what is it 
'N @ progressive, developing business such as electricity 
‘upply, where every succeeding year brings new methods, 
“i problems, and so forth? Moreover, there are few 
Ror which can compare with that of electricity 

Pply in the way in which even for junior members of 


the staff, there is a big margin by which they can per- 
sonally retard or contribute to the success of the under- 
taking. We are not referring here to the question of 
** slacking ’”’ or evading their duties—that, of course, 
applies to every business alike. What we do mean is 
the exercise (and development) of personal initiative. 

The perfunctory, even if faithful, fulfilment of duty 
is, in the electricity supply industry, far short of one 
hundred per cent. efficiency. What is wanted is that 
everyone should use his brains to the utmost, and make 
full use of the immense scope offered by the class of 
business, in almost every grade of its officers. But no 
employer can expect this unless he shows himself appre- 
ciative, and expresses such appreciation in the business- 
like way of proportional rernuneration. Whether that 
should be by a profit-sharing scheme, bonuses, or any 
other way is for undertakings to decide. All we are 
concerned with is indicating that it is the added bit 
of incentive that will producé the added bit of efficiency 
that makes “‘ all the difference.’’ 








The French Physical Society’s 
Exhibition. 


Continued from page 209.) 

The Epidactyloscope. 
THE examination of fingerprints is usually done with a mag- 
nifying glass, a slow and inefficient method which is inade- 
quate to modern needs. M. Beyle, director of the French identifi- 
cation service, has devised an apparatus which enables all the 
operations to be carried out very quickly and without personal 
fatigue. It consists of a special projector which brilliantly 
illuminates a window in front of which can be placed a carrier 
holding the cards to- be examined. An enlarged image of the 








Fig. 6.—The Epidactyloscope. 


impression is thrown by a lens and mirror on a table in front 
of the apparatus. The source of light is an incandescent elec- 
tric lamp, and the illumination of the image is sufficient to 
enable it to be examined in daylight; provision is made for 
adjusting the height of the table and for affixing to it the 
paper on which notes and sketches of the characteristics of 
the print are made. The prints in the slide can be quickly 
changed and examined in succession as if one were reading & 
book. 
The Baule Servo-Motor. 

To perform mechanical movements at a distance an electro- 
magnet must have @ long solenoid, with consequently a large 
time-constant which involves delay in operation; if a short 
winding is used with a heavy current the difficulties of heat- 
ing-and sparking at the contacts arise. .Injorder to obtain the 
advantages of a small winding, large power,and long pull with- 
out heating and sparking, Naval Lieut. Baule has adopted the 
use of a high voltage, together with a device which inserts a 
large resistance in circuit with the magnet when the armature 
has reached the end of its travel, thus preventing overheating 
and minimising the spark when the circuit is interrupted, 
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The inventor has devised an electromagnet exerting a pull of 
from 8 to 12 kg. over a distance of 25 mm., which completes 
its travel in a hundredth of a second from the moment when 
the circuit is closed. On this basis he has constructed a servo 
inotor shown in fig. 7, which is capable of performing a 
variety of operations at a distance from the operator. The 
motor consists of three electromagnets acting on a central 
crank, and can run at any desired speed up to 1,500 r.p.m. 

which corresponds with 150 different positions of the magnets 





Fig. 7.—The Baule Servo-motor. 


per second. The motor has practically no rotational inertia, 
and can be stopped at pleasure at any one of these 150 
points; thus it lends itself to a wide range of requirements. 
In the ana device for aiming at a distance it has 
enabled a gun to be set to one minute of arc with a speed 
of seteunienh reaching 2 degrees a second, which means that 
in one second the gun passes through 120 different positions, 
at any one of which it could be set. The motor can obviously 
be applied to numerous industrial purposes. 


The Pinot Morse Printer. 


Hitherto the only 
being used in 


high-efficiency 


Morse printer capable of 
cable and 


wireless telegraphy has been the 





nary Morse key, 


perforated tape. 


lator, 


The apparatus consists of three essential 
selector-distributor, and translator (fig. § 
automatically controlled by the speed of sendi 


the record is made as regularly 


48 with a 


parts the regu. 
The re, Zulator 
at the Station 


of origin, is actuated by the signals received Wire or wir 
less receiving apparatus. The selector-distributor, driven * 
the regulator, sorts out the dots and dashes each sign 
received, and the translator, electrically dri by the im 
tributor, prints the corresponding letters « ~é 


printing characters are fixed on the periphe: f 
the type 
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Fig. 8.—Pinot Morse Printer. 
The model here illustrated is said to work perfectly, but the 
inventor is engaged in making certain detai provements 


which practice 


has shown to be necessary. 


The Dufour Cathodic Oscillograph. 


This apparatus has been devised for the exa' 


ination On 4 


screen, or registration on a photographic plate, of variable 
electromagnetic phenomena of whatever form and frequency 
The range of frequencies extends from nought to hundreds of 
millions per second. It is based upon the Braun tube, using 
a pencil of cathode rays as the indicator, which is deflected 
by the magnetic or electric field. The apparatus consists al 
a metallic bell on which is mounted 
a glass cathode-ray tube; inside the 
bell is placed a film on a revolving 





Fig. 9._The Dufour Cathode-Ray Oscillograph. 


Creed apparatus, in which the signals received are caused to 
perforate a paper tape which is afterwards put through a 
> ge 2 to obtain the printed slip. The apparatus devised 
by M. Pinot translates the Morse signals directly into typo- 
graphical characters. If one transmits by hand with an ordi- 


dicular to 
angles to the basis curve 
with this oscillograph reeords of phenomena at 
second have been obtained 


of 


the 


220,000,000 per 


former, 


drum or a magazine of negatives to 
receive the records, and under it are 
the air pumps to produce the neces 
sary degree of vacuum, namely, 3 
mechanical pump working in oil and 
a@ molecular pump giving a vacuum 
of the order of 0.01 mm. of me rewry 

In the upper part of the bell are 
two glass tubes, one of which is the 


deflection tube whilst the other con- 
tains the electrodes—a ill disk for 
the cathode in the upper part of the 
tube and a metallic tube pierced with 
two small holes for the anode, pro 
ducing a very minute pencil @ 
cathode rays. This tube is excited 
with a pressure betwe: 0,000 and 
60,000 V. 

For recording frequencies up % 
some hundreds of thousands pe 
second a film is used, ed on 4 
drum; the latter is m ted inside 


the bell on a spindle carried by ba 


bearings and is driven m outside 
by a rotating magnetic field. A! 
automatic switch enables a record t 
be made at the desired moment dw 
ing a single revolution of the drum 
For higher frequencies a [xed 
photographic plate is us an 1 
genious device. To recor| at a fre 
quency of 5,000,000 cy second 
for example, the cathode pencil & 
made to oscillate by means olf 4 Mae 
netic field produced by ete rodyne 
at a frequency of, say, 4),{1") cycies 
a second, tracing on the plate a co 
responding sinusoidal «' he 
current to be studied is t brougat 
into operation through perpen 
making a record there! at right 
at 40,000 cycles. It is stated that 
equenc} 


(To be concluded.) 
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Implements used for Manipulating 
Electric Furnaces. 
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Waen electric furnaces were first introduced on a 
large scale, the tools and implements used for manipu- 
isting operations were mostly similar to those employed 
r coal, coke, or gas-fired furnaces. 

As time hav passed und further experience has been 
wuired, the more extensive application of the electric 
nace has made it necessary to provide rabbles, shovels, 
inches, &c., of suitable shape and size to meet their 
quirements. (Generally speaking, the electric furnace 
not need the assistance of so many varied imple- 
its as the older types of furnaces required. This is 
y due to the fact that most modern furnaces can be 
by power when any alterations, repairs, or im- 
pyements lave to be made, and in this way many 
fedious and prolonged operations at the hot ports are 
obviated. The convenient shape in which these modern 
hearths are constructed enables an unwieldy charge to 
be handled in a way which previously would have been 
considered little short of miraculous. 

For example, a common practice in many foundries is 
to increase the weight of the charge when word has un- 
expectedly been given that more than the normal weight 
of metal is required. 

This is usually « matter for serious consideration 
where stationary furnaces are employed, but with the 
electric hearth it is a comparatively simple matter, since 
by tilting the latter backwards from the ports a larger 
area is provided for holding the metal. The numerous 


tly, but the 


proveluents 


ation on a 
of variable 
frequency 


undreds of 


tube, using : - : 
's deflected other advantages gained by the assistance of electric 
consists of J power for tilting the plant need not be entered into in 
Ss mounted # detail here. 


inside the 
1 revolving 
egatives to 
oder it are 


Gloves—It might be expected that rubber gloves 
vould be used to protect the hands from electric shock, 
but this is seldom the case in ordinary works practice, 


the — as the voltage is not as a rule so very high. 

namely, @ : . : : 
in oil and ough thin split leather gloves are preferred, which 
a vacuum  wthough not so capable of protecting the hands from 


f mercury 


shock, are more durable and less expensive, besides pro- 
ne bell are 


viding better protection of the skin from burns. 





prdky Regarding the size, the best make of glove should reach 
1! disk for (@ “thin a few inches of the elbow, and be well padded at 
art of the Mj the palm and finger tips. The long gloves afford greater 
anene = protection to the face of the melter when he is mixing 
pe and rabbling the metal, or removing the molten slag. 
is excited [4 Sill commoner type of glove largely employed by the 
0,000 and furnace labourer is simply a bag made out of packing 
} theets sewn together with carpet thread. 

ae i These are not very durable, but when they wear out 
led on a 2" be replaced with fresh ones without running into 
ted inside fj uch expense. 

d by hall Shovels. - Ordinary shovels are not satisfactory when 
id = Charging varying loads of fluxes, ore, or special alloys, 
record to and weighing each individual addition becomes a tedious 
ment dur- f§ “4 laborious matter, when a large number of charges 
the drum. JM have to be worked at a time. A much better procedure 
; =~ ‘to weigh out a box-full of the ingredient, and place 
at a fre the charging stage, after which shovels of fixed 
, second, MH “*Pacity are employed to make additions of known 
pencil & @ Wantity. The blade of a shovel can easily be cut down, 
phd —_ when filled with any powdered material it repre- 
) cycles nis a desired weight. 
ite a cor These shovels are of particular value in controlling the 
The carbon content of steel in electric furnaces. 

ae , pazipulating the carbon content of steel which is 
at right a under ares is one of the most trying problems 
ited that countered in practical electrometallurgy, and any- 
frequency (‘ting which can assist the melter to make an accurate 





weseuremen' of material (without wasting time in 
*ighing) is of considerable value. 





The Slagging Bar.—The ‘‘ horse,’’ or slagging bar, 
provided for the older types of furnaces consisted of a 
wrought-iron bar or rod fitted to the door frames, or 
fixed to an iron base which held it in position. The 
‘* horse ’’ is used to act as a fulerum for rabbles, pinches, 
skimmers, &c., to rest on when any prolonged operation 
requires to be conducted on the metal lying in the bath. 

In the more modern types of electric furnace, a small 
slotted iron plate is fitted to either side of the charging 
door, so that the bar may be fixed on at a moment’s 
notice. 

If these slotted plates were directly connected to that 
part of the shell which touches the magnesite lining, they 
would allow the current to pass directly to the hands of 
the operator. As a measure of protection, the plates 
should be provided with some insulating material, so 
that if any accident with the transformer did occur, the 
effect of the current would not be felt to the same extent. 

The slagging “bar consists of a turned wrought-iron 
rod, with a kink at the middle, on which tools for 
treating the molten mass may rest. 

As the rod lies loosely in the socket, in this instance, 
it allows free movement of the implements used to work 
the charge, whereas with the older types of furnace, the 
fixed bar limited the extent of the application. 

Pinches, Rabbles, Cleeks.—Pinches, rabbles, and 
cleeks are used for several purposes in electric furnaces, 
and are not confined to any one operation, as in refining 
metals in reverberatory or regenerative hearths. 

As most electric furnaces possess fixed roofs, the charg- 
ing of scrap metal is a much more prolonged job than 
with the older hearths, the latter being provided with 
movable roofs. The movable roof allowed the charging 
to be carried out by means of an overhead travelling 
crane, also the size of metal dealt with could be of almost 
unlimited proportions. 

Due to the construction of the average electric fur- 
nace, and the arc type in particular, the charging must 
be conducted through side doors. As charging machines 
have not been adopted yet to any extent with these 
modern hearths, the charging is done by hand. 

The scrap metal to be remelted is piled up on the 
stage, whence it is thrown into the bath of the furnace 
by several labourers. 

Since this means that the mass of metal inside lies in 
an uneven heap, it is necessary to adjust it so as to 
occupy as little space as possible. This is accomplished 
with the aid of pinches which are employed to drive 
the pieces close up against each other. In some small 
furnaces, the capacity is not sufficiently great to hold a 
desired weight of metal, and this can be made up for 
by melting a certain amount and thrusting down the 
remainder with pinches and rabbles as soon as it 
becomes soft, thus providing more space for fresh metal 
to be charged. 

Besides skimming off slags, rabbles are useful in deter- 
mining the temperature of metal which melts at high 
temperatures as pyrometric results are unreliable. The 
slag on top of the metal renders the optical pyrometer 
readings inaccurate, and the resistance pyrometer can- 
not be easily manipulated at the hot doors, so that to 
the experienced melter the insertion of a rabble is the 
best indication he can gather. 

On removing the rabble from moderately hot liquid 
steel it will be bent or misshapen, but from overheated 
metal is will show a portion cut clean off. 

The ‘‘ peel ”’ is not so much in evidence in this modern 
work, as many operations can be simply conducted with 
common cleeks. 
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Changing the Periodicity. 


— 





By A. 


Cc. BOSTEL. 








WueEn it was decided to change the périodicity of our 
supply from 60 to 50 it was thought that considerable 
difficulty would be experienced with the consumers, but 
the subject offers very little trouble if tackled in a 
proper systematic manner. 

In order to save trouble, the preparation for such a 
change-over must be commenced a considerable time 
beforehand, because the one thing which is vital to the 
success of the scheme is the satisfaction of the consumers. 
Too much time and trouble, therefore, cannot be spent 
in studying and recording the personality of each. 
Some, and usually the better educated, may be spoken 
to in an honest way by pointing out the necessity of such 
a change, and promising the utmost support of the 
undertaking in righting any inconvenier.ce that may 
occur. On the other hand, a few would be eager to seize 
the opportunity of trying to get something, on the score 
of an imaginary grievance. With this type of con- 
sumer, a gradual leading-up to what is to happen is 
necessary. 

Lighting.—The only trouble which one might antici- 
pate would be with arc lamps and small transformers. 
For some time previous to the change-over, we had 
advised most of our consumers who, we knew, had trans- 
formers, to do away with thesé, as though metallic fila- 
ment lamps were just as strong at the higher voltages, 
a constant waste was always going on in the trans- 
formers in no-load losses. In order to convince a sceptic 
of this a small wattmeter was put in circuit, and so, 
except in a few cases, most of these small house trans- 
formers were removed. Those that remained have given 
no trouble—at least we have not heard of any. One 
would expect to hear of overheating due to increased 
iron losses and magnetising current, but probably a 
number of them were really made for 50 periods and had 
been operating on 60. 

The same remark applies to arc lamps. We had got 
practically everybody who used them to adopt gasfilled 
lamps or a scientific method of interior window light- 
ing ; we were aided in this effort by the lighting restric- 
tions which were improved and the difficulty in obtain- 
ing carbons. With those few that remained, consider- 
able adjustment had to be made to enable them to burn 
steadily. 

Power.—This was, of course, our main source of ex- 
pected trouble. Owing to the magnetising density of 
the iron being increased, one would assume that the 
motors would run very much hotter ; also a lower power 
factor would result. The latter does not affect the con- 
sumer, nor does the former to any great extent, unless 
the motor is running up to its full rated output—then 
it is liable to become heated beyond the usual tempera- 
ture rise allowed. 

The next, and by far the most expensive trouble to 
deal with, was the reduction of speed in direct propor- 
tion to the change of periodicity. 

In view of this we had kept for years a very accurate 
record of every motor that had been connected to the 
circuit. A man was sent round to every motor to get the 
necessary details, and enter them on a card with any 
remarks that might be made dealing with the proposed 
ehange. When this was done, details were entered on 
the right of the card showing what was necessary to give 
the same belt speed, and whether to change the motor 
pulley or main shaft pulley. 

These cards were then sorted out into those that 
mattered and those that did not. It is interesting to 
note how few people have any idea of the speed of their 
main shaft. Consequently, the question was asked: 
** Did it matter if the line shaft ran a little slower?’’ 
Those cases that it was necessary to deal with as soon as 


the change was made were classified according to make 
of motor, and each motor manufacturer was written 
giving the type, number, and output of this particular 
type, with a request to quote for a pulley of the m 
quired size of bore and keyway. 

When these came to hand they were at once deliverej 
on to the respective jobs and “‘ offered’ to -th 
motor shafts, and although some of the motors were ]j 
years old, except for a little easing or a small liner here 
and there, no trouble was experienced in fixing, whig 
speaks very highly of the methods adopted by the map 
facturers for keeping records. 

In the case of those motors which were difficult to treat 
as mentioned, main shaft pulleys of smaller diameter 
were supplied. It was found that considerable inter. 
changeability saved the cost of many pulleys. 

No trouble was experienced with fan motors, although 
of course a reduction in speed was inevitable, but even 
if new ones were supplied no greater speed than a syp- 
chronous one of 1,500 r.p.m. could be obtained unles 
one went to 3,000. There were quite a number of small 
motors of 4 b.h.p. and under, but as the majority of 
these were found to be running considerably under load, 
no overheating occurred. Those that were loaded wp 
had to be rewound. 

Small dental motors being mostly of the repulsion 
type, slightly higher speeds were obtained when the 
change was made, and it was found that for the mor 
delicate operations the lowest speed was too fast. 4 
complete dental set was purchased suitable for the lower 
frequency, and each dentist was advised that it would 
probably be necessary to take his engine away to k 
adjusted ; in the meantime one was lent. The field coils 
were previously made by the manufacturers, and the 
whole matter was placed in their hands, which proved 
to be very satisfactory. In the case of lifts and auto 
matically-operated gear, each manufacturer was advised 
as to what was being done, and instructed to carry out 
the necessary alterations. 

Church organ-blowing apparatus was mostly direct 
driven, and had to be very carefully reviewed. It was 
found that in one or two cases the fans could be inter- 
changed, but in the case of those that were direct-driven 
it was necessary to supply new fans. 

It was at first thought that the drop in pressure and 
volume of air could be counteracted by increasing the 
diameter of the impellers where they had only a single 
stage, but the clearance between the impeller and the 
case being small, it was decided to supply new multi- 
stage blowers. In the case of the multistage blower 
already fixed, another stage was added. 

Motor-Generator Sets.—It was thought that by re 
arrangement of the field coils of the d.c. side, the im 
creased output due to the reduction of speed would give 
the desired result, but although in some cases we wert 
able to do this, the result did not appear satisfactory; 
so each set was taken in turn and rewound, two coll- 
plete sets being previously purchased to replace thos 
taken away. 

It is difficult in a small space to detail the many 
little troubles that have occurred since the change, bu! 
the whole secret of success lies in picking out the right 
man, who must have a wide knowledge of shop driving 
and general engineering work, to carry out the orgs® 
ising of such a change. He must spend his time freely 
in preparation, toleave nothing unprovided for. W hether 
it be a 1/20-b.h.p. or a 100-b.h.p. motor. It is necet 
sary to attend to every little complaint, and see that 
everybody is satisfied. 

The change-over was made nearly three years #@ 
and we have never had any serious complaint from #7 
consumer, 
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How to Create a Demand for Electric Service. 


By R. HARDIE, 


Associate 


LE.E. 





(Abstraet of paper read before the KiecrricaL Society or GLaseow.) 


s been emphasised that the chief aim of men 


ment) So yur industry must be the rapid development of 
sectrc “Service.” After 40 years of presumably hard work 
ae oniy claim, at most, from 10 to 15 per cent. of the 
houses 10 United Kingdom to be using electricity for any 
parpose. jlasgow there are over 200,000 unwired houses 
and onl} 500 domestic electric light consumers, roughly 
aight per - further, this percentage is only being raised 
br g small fraction year by year. 

“We are not entitled to plume ourselves on the slight pro- 
ess that has been made. Many of those now using elec- 
tricity do so not from any reasoned effort on our part; they 
have come along mainly of their own volition. 

Whatever opinion we may ourselves hold, there is general 


n the part of outsiders regarding the backward 
electrical industry in this country, despite the 
| fact that our electrical engineers are to-day the 


agreement 
state of ti 


knowled 
a qual of ¢ in the world, and that electric ity is generated 
35 cheaply here as anywhere in the world. Mr. R. B. Mitchell 


n his recent I.E.E. address made the indictment sufficiently 
foreeful, and it was most humbling to read the opinion of the 
American Electrical World, who last summe1 


ditor ol 

ted Europe. He was astounded at the lack of evidence of 
electric service, and particularly at the number of London's 
chief thor ghfares illuminated by gas. He mentioned the 
fact that the whole electricity output for the United Kingdom 


with its 15,000,000 inhabitants) was less than that generated 
in the Metropolitan district of New York with 7,000,000 
people. He attributed the lack of progress in this country to 
the fact that the generation and distribution of electricity were 
for the most part in the hands of municipalities which he 
indicated were incapable of showing the same enterprise and 
initiative in encouraging the use of electricity as private com- 


panies have done, with which expression of opinion I 
disagree. 

Another instance of how we strike the visitor was the 
statement recently made by Mr. Roberts, electrical engineer, 
Durban, o said: “‘It is a disappointme nt to the overseas 
engineer to observe on his occasional visits to the Mother 
Country, the comparative backwardness of domestic electrical 


enterprise. He comes to learn and in this branch of work 
goes away unsatisfied.”’ 

As to electric lighting—the battle was virtually won years 
ago, yet we remain within our own lines, content with seizing 


a small outpost here and there in an occasional sortie and 


studio us fraining from any general attempt to occupy the 
enemy s territory. 

Small wonder that in face of our lethargy, gas engineers are 
taking heart. Retention of the gas lighting load is now under- 
lined as demanding their serious attention, although they 
recognise that their only -hope of retaining this lighting busi- 
ness is by periodical inspection and overhaul of gas fittings in 
consumers a mises. Gas burners are in many cases provided 
and fixed gratis—‘‘ free maintenance "’ they term it. 

That is, in brief, a statement of the problem. What of the 
remedy? ‘The British Electrical Development Association has 
frown rapidly. Still, when all is said and done, the bulk of 
the work must be done locally. If the domestic load is to 
make he iy, facilities should be available for the public to 
see and have demonstrated the appliances actually available, 
a3 the value of electricity supply to the consumer can only be 
judged by the service given. We hear a good deal about 


restricting the selling of electrical appliances to bona-fide elec- 


incal firms, but departmental stores, which, in America and 
London, the largest individual retailers of electrical ap- 
Paratus, usually wait until the demand for this has been 
created then take up the sale. They are favourably 


Placed, having already at hand advertising facilities and the 
public are any case passing through their stores. Believe 
me, this elopment spells far more danger to the retail 
contractor ‘han any electricity supply authority’s showroom. 


© opini that the sole functions of a supply authority 
are to generate and distribute electricity may, in the early 
days, have been true. But today the “‘ goods” are ready 
or delivs and the clamant need of the hour is an 
mproved |oud factor; thus the need for a department whose 
onstant duty it is to discover new outlets for electricity. 
7 © progr ive chief of a supply authority cannot sit in his 
mchair iiting the arrival of business. He must, by every 
oe ce, push his wares and in the initial stages at 
Individ volves much unremunerative introductory. work. 
raya a rms cannet face the cost of propaganda necessary 
taker a stages to develop these loads. If it is not under- 
a by supply authority the work may well be left 
Undone, 
wae stens is the electrical contractor taking to increase 
" « 8 do not presume to teach him. his business ; 
re, however, all members of the one body, and if one 
Member gy ‘ 


ers, we are all affected. Last year approximately 


900 new domestic consumers were connected to our mains. 
Even making every allowance for the dull times through 
which we are passing, and for the tens of thousands of 
tenanted houses, the occupants of which are disinclined to 
spend money on another man’s property, the fact remains 
that present progress is too microscopic. For instance, the 
Philadelphia Electric Co. had for the year 1922 a load factor 
of 42 per cent., and the sales of electrical apparatus reached 
£200,000, 90 per cent. of which was from the sale of vacuum 
cleaners, washers, and irons; 40 per cent. was sold in the 
stores, and 60 per cent. by the outside selling staff. The kWh 
generated reached 956,910,225, and the total capacity of the 
plant installed was 425,659 kW. It added 45,126 new cus- 
tomers in 12 months, over 31,000 of the new customers being 
obtained through the wiring of old houses, and wiring 1s 
done on the easy payment plan by a number of wiremen in 
the city who do their own financing. In Los Angeles, Cali- 


fornia, 30,000 houses were connected during 1923, and in 
Cincinnati a 30-days’ free trial plan was as follows:—‘* We 
will wire your home, install fixtures complete, run service 
lines, set meter, and turn on the electric light. After using 


this service for 30 days, if you are not satisfied, we will 
remove the electrical installation, replace your gas fixtures, 
leave your house in first-class condition, and you will not 
owe us one cent—not even for the current used. If you are 
satisfied, you may pay us for the wiring and fixtures in 18 
monthly instalments—the bills conveniently attached to your 
(monthly) electric light statements.” 

Under these conditions the company wired over 18,000 
houses, and reports that on a business of nearly 14 million 
dollars in deferred payment accounts it had at the time of 
reporting collected nearly 14 million dollars, and had no bad 
accounts. This 30 days’ free trial scheme has also been 
adopted by the Edison Co., of Boston, which states that of 
over 2,000 houses wired under the offer not one installation 
has been unaccepted. 

Chicago adds on an average of from 50,000 to 60,000 new 
consumers annually, and during the year 1922 four companies 
in New York connected to their lines 150,000 residential cus- 
tomers. In the activities of these companies (even though 
they be American) we may find helpful suggestions, and if 
American wiring contractors can find ways and means to 
finance this method of business, cannot we also? Of course, 
these results are not obtained without strenuous effort in the 
form of advertising and extensive solicitation, which, being 
interpreted, means door-to-door canvassing by trained sales- 
men. We cannot reasonably expect to secure business unless 
we adopt up-to-date methods that have been preved successful 
in other lines. I may be wrong, but I have the impression 
that, while the manufacturer and the factor have as a rule 
an adequate selling organisation, contractors (on whom we 
all lean) are not usually well equipped in this respect. 

The point I wish to emphasise is that we have not in the 
past made any serious combined attempt to secure the large 
business which is available. *‘ While you may supply the 
actual needs of the public without advertising, the actual 
needs are but a fraction of the demand that can be created, 
and advertising is a prime mover in creating this demand.”’ 
It is not enough in these days to possess the ability to do 
anything; you must proclaim it from the housetops. Even 
an old, well established industry like coal finds it necessary 
to advertise, and 200 of the leading central stations in U.S.A. 
are spe nding £600,000, or about one-third of one per cent., 
of their gross earnings; the "37 Edison Co. spends i 
per cent., and manufacturers in U.S.A. spend from 2 to 5 
per cent. of their earnings, so we 


have a long way to go. 
The Gas Department’s free maintenance of lighting fittings 


it is estimated, if adopted throughout Glasgow, will cost 
£61,578, equivalent to 1.64d. per 1,000 cu. ft. of gas sold, 


and the scheme is to retain the price of gas permanently at 
14d. per 1,000 cu. ft. higher than it need be to cover the cost 
of free maintenance. My point is that this involves an outlay 
of between 3 and 4 per cent. of the revenue, avowedly to 
retain the gas lighting load. 

To sum up the present position: Our business will continue 
to grow, in spite of ourselves, but the rate of growth will 
depend upon the effort which we, individually and collectively, 
are prepared to make. The Glasgow Corporation Electricity 
Department is limited in its activities by reason of the fact 
that the gas undertaking is an older and deeply-rooted depart- 
ment of the same Corporation, and every effort made by us 
naturally raises the opposition of vested interests. We have 
close ou 800 houses built, or about to be built, in none of 
which will there be a gas pipe. In future building schemes 
gas need not be introduced for any purpose whatever, and 
experience has convinced me that, at the rates ruling in 
Glasgow, an electric house with its many unique advantages 
does not cost more than one of the older type, and, backed 
by personal experience, we have sought to reassure the public, 
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rendered timid by oft-repeated statements to the contrary by 
an interested opposition. False claims speedily come home 
to roost, but 1 am certain that the future is ours. Slow 
gradual growth is inadequate; we must take steps to. hasten 
the coming of the electrical age. Confidence is obtained from 
a practical and intimate knowledge of the possibilities ol 
electrical apparatus in one’s own home, and armed with this 
first-hand knowledge it becomes a comparatively easy matter 
to argue with conviction. All the propaganda in the world 
will not suffice, unless there be a more general readiness on 
the part of electrical men to steer a consistent course, and 
set the example by themselves adopting electric service in their 
own homes and offices in a very generous measure. 

Dr. Parker Smith, recently appointed Professor of Electrical 
Engineering in the Glasgow Technical College, is at present 
building a new house, which will be all-electric in every 
respect, including the water heating. 

The suggestion that the adoption of electric service hy all 
employés of electricity supply authorities should be made a 
condition of employment may seem, at first glance, rather 
harsh, but logically there is much to be said for it, while | 
should say that an electrical man who has not sufficient 
belief in his own wares to justify the use of electricity in his 
home is unfit for membership of his trade association. 

It may be objected that I am always harping on the 
domestic load, to the exclusion of other branches, but my 
plea must be that in this direction lies a very great (perhaps 
at the moment the greatest) untapped source of business, 
ready to yield to a little strenuous endeavour on our part. 








The Gas Turbine. 


By HUGH CAMPBELL. 


(Abstract of paper read before the 
ENGINEERS.) 
THERE is a total absence of any real authentic data con- 
cerning the gas turbine, although the theoretical side of the 
subject has been discussed fully. With the present cycle of 
operation in vogue, further progress with the internal com- 
bustion engines is almost impossible. I am, of course, not 
referring to possible economies that are still obt:inable even 
with the present cycles of operation, but if I fixed the 
possible improvement at from 2 to 3 per cent. higher than 
is obtained in the best forms to-day, I should be putting 
the possible improvement at its highest. 

As one who has been intimately connected with internal 
combustion engines for the past forty years, | am not con- 
vinced that even with the best results that have been obtained 
the gas turbine can be made a commercial success, yet the 
necessity and opportunity are there. A few years ago I was 
determined to set aside £20,000 for research and experimenting 


INSTITUTE OF MARINE 


in gas turbines. I am pleased to-day that that sum y 


used for that purpose, as | am convinced 
there are almost insuperable difficulties in 
ciently satisfactory results to warrant the 
the money. The problem is one of the few 
theory has preceded the actual successful ¢ 
commercial machine. 


bers, ignition and valve gear, there must 
capable of feeding the combustion chamber 
for delivering gas for mixing with the air. 


be suitable motors for driving the blowers, 
the maximum heat efficiency there must be ; 


for utilising the heat of the exhaust gases 
processes connected with the gas turbine. 


In addition to the prim: 
consisting of the rotating wheel, nozzles, coi 


re 


Hat at present 
OdtaMing sufi. 
eXpenditure of 
nstances where 
ustruction of , 
Hover element 
/ustion chan 
COM pressor, 
With air and 
ihere must als 
ind to obtaip 
me apparatus 
in some of the 


The difficulties that have been experienced so far ag ay 
known have been mainly metallurgical in that a metal bas 
not yet been found which possesses high tensile strength 


high temperatures. Herr Holzwarth has ; 


atented a pur 


mild steel, unalloyed as far as possible with a carbon content 
preferably below but not exceeding 0.1 per cent., for his 


turbine wheels.. The disk, nozzles, and blade 
stand a temperature of about 2,500 deg. F 
reaching to 300 lb. per sq. in. 


*s have to with 


and pressures 


Some few months ago I found some reference to a gas 


turbine which has been invented by Herr Lei 


ch of Hamburg 


I put myself in communication with the inventor, and was 
told that six turbines made to his invention were actually 


at work in Germany. 
Germany to see 


I was very anxious 


indeed to g0 to 


these turbines, which were, I was told 


working satisfactorily, but of which the outside world kney 


nothing. My desire was immediately tabooed 
came to England, showed me his drawings 
everything a short time ago. 


, but Herr Leich 
wings, and explained 
Herr Leich informed me that 


he had a gas turbine working on blast furnace gas in Upper 
Silesia of 12,500 h.p., and it had worked since July-August 
last, night and day without a stop, and five other turbines 
had been built varying from 600 h.p. upwards. 


I cannot refrain from stating, however, 
opinion is that his statements cannot be suy 
The Leich turbine, such as seen from the 


that my 
por ted. 
draw Ings, con 


own 


sists of a Laval rotor and nozzles combined with a labyrinth 


wheel and a great number of combustion 


Holzwarth turbine has a maximum number 


bustion chambers, whereas in the Leich tur 
be as many as sixty combustion chambers 
cumference of vuhe rotor, according to the size 

The Leich turbine is constructed on the « 
system, and the combustion chambers are « 


on which form of construction Herr I ic 
importance. 
Herr Teich informed the writer that he 


thermal efficiency of not less than 36 per cent., 


turbines he had actually constructed, none 
31 per cent. 
enter into correspondence with the firms in 
were making the Leich turbine under licence, 


of the turbines said to have been constructed, he 


chambers. The 
ol eight com 
bine there may 
round the cir- 
of the machine 
stant pressure 


-xtremely small 


h places great 
guaranteed 
and of the 


gave less than 


As the writer could not be permitted to either 


Germany who 
or to view any 
declined 


all proposals made to him for manufacturing this machine 
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Notes. 





Bankruptcy Proceedings.—Danui Wm. Hogan, 5, 
Lennard Place, Kensington, London, $.W.—A sitting of the 
London Bankruptcy Court was held on February 8th for the 
public examination of this debtor, who failed in September, 
1923, with gross liabilities £9,985 (unsecured, £9,585), and 
assets nil. in reply to Mr. Vyvyan, Official Receiver, the 
debtor stated that for many years prior to 1914 he was in 
employment as an hotel manager. He was then appointed 
manager of the Allies Electric Lamp Repairing Company, 
Ltd., which was formed in October, 1914, with a nominal! 
capital of £3,000, to exploit certain patents relating to 
machines for cutting electric light bulbs to enable repairs to 
be effected. In January, 1919, he purchased £3,000 shares 
and a debenture bond for £6,000, covering all the assets of 
the company, of which he then became managing director at 
a salary of £750 per annum. In order to make that purchase 
witness borrowed £6,000 from one Herman Strauss, a present 
creditor for £6,450; he paid £5,000 for the interest of a retir- 
ing director, and £1,000 was placed to the capital account of 
the company. On January 9th, 1919, the authorised capital 
of the company was increased to £30,000, and on November 
llth, 1919, it was formed into a public company with a 
nominal capital of £55,000. In his right as debenture holder 
witness, on December 13th, 1921, appointed Mr. A. Elliott as 
receiver and manager to carry on the business, and he 
(debtor) assisted therein until July, 1923, when the receiver 
died and the company became moribund. The debtor further 
stated that from June, 1920, he acted as director, without 
remuneration, of the Yorkshire and District Electric Lamp 
Repairing Company, formed to use certain ‘patents and 
machinery in Yorkshire. A liquidator of that company was 


appointed in September, 1923. 
lost £9,000 through the failure of the Allies 
Repairing Company, which resulted from the 


House of Lords re British Thomson-Houston Com 
v. The Corona Lamp Company, in January, 1921 


He (debtor) estima 





ted that he 
Electric Lamp 
decision of the 
iny, Ltd., 
Owing t 


that decision the British Thomson-Houston Company, Ltd 
obtained an injunction in September, 1923, against the York 
shire District Electric Lamp Repairing Company, Ltd., fr 
straining it from carrying on the work of repairing electre 
lamps. At the time the injunction was granted negotiations 
were pending for the sale of the Allies Electric L: Repait- 
ing Company, Ltd., to Jordan Dawson & Cunningham, Ltd., 
for £6,000; the sale fell through for the reason that the work 
of the Allies and the Yorkshire Companies was id il. The 
examination was concluded. 

HarotD Witiam Starter, trading as the Engineering Sup- 
plies Company, at 24, Grey Street, Newcastle, mechamical 
and electrical engineer.—At Newcastle-on-Tyne Bankruptcy 
Court on February 7th, bankrupt came up for his & 
amination. The liabilities were set down £19,7H, 
and the assets as 19s. 10d. Debtor attributed bis 
failure to a judgment obtained against him for £17,100 dam- 
ages in an undefended action for breach of contract to pul- 
chase a parcel of scrap metal lying in South Afri Debtor 
said he sold the scrap to Messrs. J. W. Ellis & Co., Ltd. 


Ellison Place, Newcastle, but the transaction 
pleted, and he agreed to cancel the contract. 


was not com 
He received 8 


cheque for £1,500 from Mr. Ellis, sen., in respect of the col 


plete cancellation of the contract. 


He had entered into the 


contract for the purchase of 10,250 tons of scrap iron and steel 
from a Mr. Lazarus, the price was 62s. 6d. per ton fob 
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‘an ports. When he failed to take the metal Mr. 
~ Picea an action and obtained judgment for 
17,600. ‘The hearing was adjourned. 

j The following are creditors, herein :— 


£ 
. Cc = 14 Machinery Market eee oe 33 
puinbridge & - - 35 Metal & Merduere Products, 
Fairlamb nal Tr ide Develop- Ltd. one eee oe eee 61 
Internatio ae 167. Parkinson 25 
os fs “17,667 Slater, W 1,319 
ae E. Railway Co. «+ 82 Smiles, Capt. ... eee ove 190 
bee ‘& Newcastle Supply a United Tube Corpn., Ltd. ... 27 
Seores ue 


Percy SHERBON KENNEDY (trading as Martin & Company), 
2, High Street, Stoke Newington, electrical engineer.—The 
blic examination of this debtor was held on February 8th 
‘ore Mr. Registrar Francke, at the London Bankruptcy 
art, the accounts showing liabilities of £676 against assets 
ined at £215. In reply to Mr. Vyvyan, Official Receiver, 
. debtor stated that he commenced the above business in 
artpership With a Mr. Martin, who died in December, 1916, 
nj he (Witness) subsequently traded alone until last Octo- 
or when, owing to an execution having been levied at 
be premises, he was advised to file his petition. His failure 
»g due to lack of capital, bad debts, and trade depression. 
he examination was concluded. ‘ 

: B. Harnis, plumber and electrical engineer, 14, North 
»eet, Emsworth, Hants.—Receiving order made on February 
st On debtor's own petition. 

R SprINGeR, electrical engineer and contractor, 253, Ply 
oath Grove, Manchester.—Discharge suspended for six 
yaths. Bankrupt to be discharged as from July Mth, 1924. 

Rosert M. SirH (carrying on business with R. E. Hughes 
;R. E. Hughes, and as Hughes & Alexander), 129, Brockley 
bio § E28, house furnisher and electrical wireless engineer. 

Application for discharge to be heard on February 29th, at 
ne Court House, Burney Street, Greenwich. 

Faxcis SMiTH, trading as Frank Smith, 6, Imperial Build 
ns, Dale End, Birmingham, wholesale electrical accessories 
yctor—The public examination of this debtor was held on 
ebruary 6th at the Court House, Corporation Street, Bir 

ingham. At the date of the receiving order the Sheriff was 
) possession under two executions, whilst five creditors with 

ns amounting to £123 were suing. Debtor had not kept 
roper books of account. The examination was closed. 


Company Liquidations.—Moore & Barker, Lrp., dealers 
electrical supplies, 13, North John Street, Liverpool.—The 
editors were called together recently at the office of Mr. 
PW. Stanfield, I.A., 24, Sir Thomas Street, Liverpool. Mr. 
tanfield presided, and reported that the company had passed 
w usual resolution for voluntary liquidation, and appointed 
im to act as liquidator. The statement of affairs presented 
iowed ranking liabilities of £2,072, of which £2,066 was 
ue to unsecured creditors and £6 to a partly-secured creditor. 
be net assets were £1,083, or a deficiency of £989. It was 
ported that the secured creditor was the bank. The 
quidator had had a sale of the stock, a portion of which 
id been realised. The company was formed in October, 
il, with a nominal capital of £1,500, of which £1,090 had 
en issued. Shares to the face value of £890 were issued 
t cash. The remaining shares were issued to the vendors. 
ne business had been established two years before the com- 
ty was formed. During the first six months there was a 
son the trading of £78, whilst in the following twelve 
paths there was a loss of £440. No further accounts were 
lable. The directors only became aware of the position in 
e early part of the present year, and voluntary liquidation 
%* then decided upon. After discussing the position, the 

itors passed a resolution confirming the voluntary liquida 
vof the company, with Mr. Stanfield as liquidator, while 

ulvisory committee of three of the principal creditors was 


© appointed. The following are creditors :— 
fandem C — £ 
rime 0 cose ; --- 187 Ward & Goldstone . 28 
co rr Supplies, Ltd. 186 Vincent Switchgear Mfg. Co. 31 
tae 154 Baxendale Bros. ... _ ... 24 
Bo og Ml : . .« 146 Cable Accessories Co. . 6 
~“~e ickers Electrical Vicastle Import Co. * 95 
moles _. . . +» 65 Shenton & Co., Ltd. 15 
tillic En suits, Ltd. ‘ 57 Forward Electric Co. oe 

a eeeting Co 54 Rice & Bush ie vei . 8 
—9 a 51 Auford Manufacting Co. .. 15 
trical Su ctric GO ns -» 4 Johnson & Phillips, Ltd. ... > 
weal ee: Led. .. -- 43 London Electric Wire Co., Ltd. 17 
~ Gutta ~ ward es Mfg. Co. ... 41 Curzon Manufacturing Co. 18 
hie H ercha - oe -. # Byworth & Co. pa 16 
itn’ resketh & Rogers # Reeve & Co. ... 19 
* Thomson-Houston Co., 

LAE - . 

a Esst Loypon Mica Co., Lap., Ringwood Road, Walt- 


stow Ve bi . an ° 
nsolid E.17. Pursuant to Section 188 of the Companies 
ation) Act, a meeting of the creditors was held on 


Wl ath : = re yl Square, W. Mr. W. Wesson, 
- Nquidator of 2 , Mi : 7 
tement of af of the company, occupied the chair. No 


irs Was presented, and before explaining the 


itic 

net tn the mpany Mr. Wesson said that the creditors 

a oe mind that the figures he had prepared were of 
a us — character. The liabilities totalled approxi 

@ surplus of Che net assets were approximately £3,333, 


nidator ‘ssets over liabilities of about £800. The 
moans on to say that if the assets were realised at 
creditors — tioned there would be a possibility of all 
the result ry paid in full, but this would depend entirely 
ectors’ fees realisation. Particulars were given of the 

*, and the liquidator said that if all the directors 













stood aside there would be ample assets to pay the creditors. 
A creditor asked if Mr. Grout, the managing director, would 
be willing to stand down. Mr. Grout replied that it would 
uot atiect the creditors very much if he did, and he thought 
it hardiy fair that be should do so. Several creditors ex- 
pressed great dissatisfaction at the way the business was car- 
ried on during the latter months. They explained that they 
could never get in touch with the directors, and if they 
telephoned there was only a girl in the oftice who knew 
nothing about the business. Auother creditor said he went 
down to the works one Saturday morning and he was pro- 
mised a cheque. On that understanding he allowed the com- 
pany some more goods which it required. ihe yoous weie 
sent, but the creditor had not reveived his cheque. ‘The 
creditors did not pass any resolutions, and the lquidation 
therefore remains in the hands of the present liquidator. 

Hiaain, Lrp., 265, Deansgate, Manchester, electrical fac- 
tors, &c.—The creditors interested herein were called together 
recently, at the Chartered Accountants’ Hall, Manchester, 
when a statement of affairs was presented which showed 
liabilities of £7,722, made up as follows: Trade creditors, 
£4,231; cash creditor, £2,755; and bank overdraft, £737. The 
assets consisted of : Stock £2,129, expected to produce £1,810; 
furniture and fittings £382, valued at £200; payments in 
advance and deposits, £32; book-debts £3,004, estimated to 
realise £1,917; and other debts £286, making total assets of 
£4,244, from which had to be deducted £229 for preferential 
claims, and £576 due on debentures. The net assets were 
£3,439, or a deficiency so far as the creditors were concerned 
of £4,283. It was stated that the cash creditor was Mr. E: 
Hopkins, whose claim was in respect of moneys advanced 
between December, 1915, and November, 1921. That gentle- 
man had also guaranteed the bank to the extent of £500, and 
he was the holder of the debenture, which was issued to him 
for cash in 1915. On January 2ist a receiver was appointed 
The liquidator stated that he was afraid there was not a very 
bright prospect of the business being sold as a going concern 
It was reported that the company had been in existence for a 
number of years, having been formed with a nominal capital 
of £1,000. It appeared that during 1917 the turnover was 
£5,345, with a net profit of £110! The following year 
the turnover fell to £3,140 and there was a net loss of 
rather more than £600. In 1911 the turnover went up to 
approximately £14,000, and there was a profit of £770. In 
the following twelve months the sales jumped to £28,400, 
but the net profit fell to less than £100. In 1921 the 
turnover went down to £16,000, and there was a net loss 
of £203, whilst in 1922 there was a net loss of £1,200 on 
sales of £11,300. During 1923 it was estimated that 
the sales were only £8,700, with a loss of £2,500. The defi 
ciency was attributed to the loss on the trading, bad debts and 
the amounts written off the assets in the statement of affairs. 
The company held various agencies, some of which were valu 
able. The creditors passed a resolution confirming the volun- 
tary liquidation of the company with Mr. E. Royce, C.A., ot 
22, Cooper Street, Manchester, as liquidator, while an in- 
formal committee was appointed consisting of the representa 
tives of Electric Lamp Factors, Ltd., London; General 
Electric Co., Ltd., Manchester; and Poppleton, Appleby and 
Turner, Sheffield. 

The principal creditors are :— 


£ £ 
Electric Lamp Factors, Ltd. ... 21,100 Vulcan Electric Co., Ltd. 137 
Bankers. ome -» _ 736 Accumulators of Woking, Ltd. 118 
Hopkins, E. ‘ 2,754 British Thomson-Houston Co., 
General Electric Co., Ltd. 604 Ltd. ake sw 116 
Booth, E. G. ... one -» 350 Nordisk Simpler 100 
Cable Accessories Co., Ltd. 230 


IRONCLAD SwitcHGeaR Co., Lrp.—General meeting, March 
19th, at the office of Messrs. Handley, Wilde & Charlton, 
Bank Chambers, 9, Tib Lane, Manchester, to hear an account 
of the winding-up from the liquidator, Mr. W. P. Masterson. 

Pryco, Ltp.—Meetings of creditors and contributories were 
held at Carey Street on February Mth. 


Dissolutions of Pestaasehie.—Saanees & Lakin, electricat 
engineers, Chorley, Lancs.—Messrs. John Lakin and H. A. 
Birleson have dissolved partnership. Mr. Birleson will con- 
tinue the business and attend to debts. 

SmirH & Birkett, wireless and electrical engineers, 22 and 
24, Wheeler Gate, Nottingham.—Messrs. S. E. Smith and 
A. ©. R. Birkett have dissolved partnership. Mr. Birkett 
will attend to debts and continue the business. 

Wigan MAcneto Reparr Works, ignition engineers, 25, 
School Lane, Wigan.—Messrs. W. H. Shoebridge and W. 
Taylor have dissolved partnership. Debts will be attended to 
by Mr. Taylor. 

JoHnson & Francis, electrical agents and merchants, 99, 
Frederick Street, Cardiff—Messrs. B. G. Johnson and A. R. 
Francis have dissolved partnership. Debts will be attended 
to by Mr. Johnson. 

Fenton & Perarson, electrical factors, 1, Barton Street, 
Deansgate, Manchester.—Messrs. W. H. Fenton and C. §S 
Pearson have dissolved partnership. Mr. Pearson will carry 
on the business under the same style and attend to debts. 


Trade Announcements.—Messrs. Guy F. Downinea & Co., 
engineers, of ‘‘ Morning Post’ Building, Strand, W.C., have 
been appointed sole agents for Great Britain and the Domi- 
nions for the Montbard-Aulnoye Tube Works, Paris; also for 
the Etablissements Arbel (Wagon Works), Paris, who have 
works at Douai and Couzon. 
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Mussie. H. Aexpown & Co., who have removed from Step- 
ney, E., and merged their business with that of Messrs 
Mitchell Bros., will in future trade as Mitchell Bros. & Ash 
down, electrical, mechanical, and ventilating engineers, at 
148, Kingsland Road, E.2. Telephone No.: ‘* Dalston 5675.” 

Mr. H. E. Fuen., electrician, of Banwell, Somerset, has re- 
moved from Knightcott, to premises in West Street. 

The address of the Jenner Licut & Power Co., Ltb., is 
now 16, Hart Street, London, W.C.1. 

Messrs. R. G. Bapce & Son have opened a wireless acces- 
sories depot at 57, Old Town Street, Plymouth. 

Te NORTHERN ELECTRICAL AND VENTILATING Co., Litp., have 
removed to 57, Paradise Street, Liverpool. Telephone No. : 
* Royal 4364.”” 

Messrs. ALLAN & Mayes have opened business as electrical 
and wireless engineers at Crown Garage, Newmarket, Falkirk. 

Messrs. GEorGE Barker & Son, of Market Street, Perth, 
who are re-opening their electrical department, ask for cata- 
logues and lists of electrical accessories for lighting and power 
and wireless. 

Messrs. R. P. Ratcuirr & Co., electrical engineers and con- 
tractors, are opening new premises at 81, Wicker, Sheffield, 
and wish to receive catalogues of electrical and wireless acces- 
sories. 

Catalogues and Lists.—Tue D.P. Battery Co,, Lap., Bake- 
well, Derbyshire —A blotter advertising storage batteries and 
bearing a reproduction of a spot near the company’s works. 

Messrs. Ruston & Hornssy, Lrp., Lincoln.—Publication 
No. 4,535, containing a number of letters from users of the 
company’s cold-starting oil engines. Also Publication No. 
4,555, a list of users of these engines. 

Tue GENERAL Exectric Co., Lrp., Magnet House, Kings- 
way, W.C.2.—Leaflet No. B.C. 3,208, describing the ‘* Geco- 
phone ” five-valve receiving set and accessories. Fully priced 
and illustrated. 

Messrs. D. H. Bonnevta & Son, Lrp., 58, Mortimer Street, 
W.1.—An illustrated and priced catalogue of electric bell 
accessories. 

Messrs. “‘ M.K.”’ Exvectnic, Lrp., Wakefield Street, Edmon- 
ton, N.18.—Two illustrated publications dealing respectively 
with the ‘‘ M.K.”’ safety plug and the ‘ M.K.’’ double-pole 
switch plug. Priced. ; 

Tse CoLeprook Execrric Water Heater Co., Billiter Build- 
ings, Billiter Street, E.C.3—A pamphlet descriptive of the 
** Colebrook "’ electric water heater. Illustrated and priced. 

Tue Auto Exectric Co., 79, Windsor House, Westminster, 
§.W.1.—An illustrated description of the ‘* Langham ”’ 8-cwt. 
electric delivery van. 

DowpinGs’ Macuine Toot Reoistry, *‘* Morning Post ”’ 
Building, Strand, W.C.2.—A classified list of new and second- 
hand machine tools, with particulars of ‘* make,” condition, 
and situation. 

Messrs. Fuuuer’s Unrrep Exectric Works, Lrp., Woodland 
Works, Chadwell Heath, Essex.—A set of four blotting cards 
béaring illustrations of the company’s radio-telephony appli- 
unces and station tuning records. 

CHLORIDE ExLectricaAL StoraGe Co., Lrv., Clifton Junction, 
Manchester.—Exide battery service technical letter No. 2 for 
motor-car dealers, entitled ‘* Winter Operation,’’ for inclusion 
in the file which accompanied the December letter. 

Mr. Lesuie G. Russet, 1-5, Hill Street, Birmingham.— 
Pamphlets advertising crystals of many kinds for use in radio 
receiving sets. 

Messrs. L. 
toad, W.C.2.—Two illustrated 

‘** Universal ’’ electric toaster. 

Messrs. Hoppett, Way & Co., Lrp., 45, Church Street, 
Minories, E.1.—A brochure entitled *‘ Fuel Economy by In- 
sulation,’’ dealing with the use of asbestos packings and cover- 
ings. Also a folder dealing with ‘‘ Petro-Flex ”’ tubing. 

Messrs. JaMes Howortu & Co., L¢p., Victoria Works, 
Farnworth, Bolton.—A_ well-illustrated booklet dealing with 
air filters, dust-collecting plant, heating and drying plant, 
steel-plate fans, &c. 

Tae GLoBe ENGINEERING Co., Lrp., Brighouse, Yorks.—An 
illustrated leaflet advertising explosion-proof, gas-tight d.c. 
motors. 

Tae Srertinc TeLepHone & Exectric Co., Lrp., 210-212, 
Tottenham Court Road, W.1.—A coloured show-card adver- 
tising the ‘‘ Sterling *’ ‘‘ Threeflex ’’ receiving set. 

Tae Automatic Cou, WinpeR & Etecrrican Equipment Co., 
Lap., Wellington House, Buckingham Gate, 8.W.1.—A booklet 
dealing with the ‘‘ Avometer ’’ and the company’s coil-winding 
mnachine, and also a folder dealing with the former. TIllus- 
trated and priced. 

Messrs. L. Weekes, Lap., Langley Street, Luton, Beds.— 
A priced and illustrated catalogue of cartridge fuses, fuse 
panels and boxes, switch-fuses, mining type switchgear, &c. 


G. Hawkins & Co., Lrp., 116, Charing Cross 
folders advertising a new 


Book Notices.—‘‘ The Faraday House Journal,’’. Lent 
Term, 1924. London: Faraday House.—This issue contains 
many notes of interest to old students; articles on ‘‘ The Test- 
ing of Multi-core Telephone Cables for Out-of-balance Capa- 
city,” by F. P. Pye, and “ Experiments with a Magneto Light- 
ing Set,’’ by T. W. Hugh-Jones; book reviews; a list of 
appointments secured by Faradians; examination results, &c. 


“The Electrician Electrical Trades Directory and Handbo 
1924” (pp. 1,875). London: Benn Bros., Lid. Prigg %s 


In the 42nd edition of this useful work of reference the main 


features remain unaltered. A great amou! eviai 

7 2 a b of revision jy 
been carried out, and several additions have beans 
Among the latter are the revised Home Off Cinematograp 


Regulations, new regulations made by the 
a of the British Broadcasting Co Ss wer 
vice, and the constitution of the new Joint Electricity f 
pa Electricity Boards 

‘* Power Station Efficiency Control,”” by J. Bruce Pp. xii 
+244; figs. 75. London: Sir I. Pitman & Sons, Ltd Prin 
128. 6d. net. oe 

“ The Journal of the Junior Institution of Engineers,” F 
ruary, 1924. London: Percival Marshall & ( Price % ty 
papers reproduced in this issue are:—‘* Marine Propulsc 
During Fifty Years,’’ by the President, Sir J. Fortescue Fla 
nery, Bart.; *‘ Psychology of Engineers,” by Dr. Q a 
Garrard; and ‘‘ Some Notes on the History of the Develop. 
ment of Aircraft,” by Mr. J. Calderwood, M.Sc. In adi 
tion, there are notes of ‘‘ lecturettes,’’ book reviews, and p 
of interest to members. 

““The Taxpayers’ Cash Book,’”’ being an easy system of 
book-keeping for small businesses, with full instructions and 
examples for ascertaining profit and preparing accounts i 
support of an appeal against income tax overcliarges, by A. 
Scarff. London: The Income Tax Adjustment Agency, ‘Priad 
os net. f 

“The Choice of Switchgear for Main and Sul! 
W. A. Coates. Pp. vi+292; figs. 235. London 
sa sm Price 20s.. net. 

* Organisation and Administration of the Tramways Depart 
ment,’’ by S. B. N. Marsh. Pp. vii+163 lain 5 
Pitman & Sons, Ltd. Price 6s. net. 7 


Electricity Coy 


Stations,” by 
Blackie and 


“Small Electric Lighting Sets,’’ by Lieut. C. F. Caunter 
_nD oe . - . ¥ aaa 
R.E. (Pp. 264; figs. 70.) Glasgow and london: Jame 


Munro & Co., Ltd. Price 3s. 6d. net. 
“The Mechanical World Electrical Pocket 
19%4."" (Pp. 387’. 


ok and Diary 
London and Manchester: Emmott & (0 


en Price 1s. 6d. net.—Several sections in this edition nav 
been re-written; among these may be mentioned those deal 
ing with accumulators, electric welding, electric lamps and 


have been in 
ices, and ther 


lighting, and electricity in ships. New sectior 
cluded dealing with testing sets, electric fur 
mionic valves. 


11 Home Exhi 


Ideal Home Exhibition.—The Daily Mail \de 
on Februar 


bition is to be opened by the Duchess of York 
28th. It will remain open until March 22nd 


les which ap 
The Conditio 
ICAL Review, 
: explanation 


Electrical Industries in Italy.—In the ts 
peared in Major J. S. Barnes’s article, on 
of the Electrical Industry in Italy’ (Exect 
February Ist, 1924), some of the figures reqi 
In both the “‘ imports” and “‘ exports "’ sections the figures 
given for electric lamps relate, of course, to the number of 
lamps, not quintals. In the exports of insulated wires and 
cords of 0.5 mm. dia. or less, the figures 7,355 uld read 355 


der publishes 
of articles aré 
t prescribed 
regulation of 
ods, railway 
section li 


_ Import and Export Regulations.—By an 
in the Reichsanzeiger a further large numb« 
allowed to come into Germany without the | 
in paragraph 1 of the order relating to tl! 
imports. Among the articles affected are irc 
material, &c., and other base metal product 


and certain machinery and electrical goo section 18 
Another order abolishes the prohibition of « rt of vanou 
articles, thus further reducing the already number of 
goods requiring an export permit.—Ré uter l'rade Servut 


(Berlin). 


Copper and Lead Prices.—Messrs. F. Smitl & Co. report 


February 11th :—Copper (electrolytic) bars, £67 10s., 30s. 1m 
crease ; ditto ditto, sheets, no change; ditto d wire Tods 
£77 10s., 30s. increase; ditto ditto, h.c. wire 11/16d. 4d 


February 


increase. Messrs. James & Shakespeare report, 
English pk 


12th :—Copper bar, sheet and rod, no chang 
lead, £35, £1 increase. 
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Electrical Developments in. Spain.—\\: 
La Energia Electrica, that certain tinanciers 
Brussels are now forming a trust of electri 
Barcelona, and that probably the Cataluiia d 
cidad and the Preductora de Fuerzas Motrice 
join them; these are the Barcelona compa? 
the largest number of hydraulic concessions 
important waterfalls in working. Besides th: 
trust will remain only the Co-operativa de | 
which, at the moment, is treating with an E 
carry out its operations in Catalufia. 

Proposed Corporation Sales Department.—.\ sub-comms 
tee of the Southport Electricity Committee has reported ! 
favour of the organisation of a sales department in compe 
tion with the electricity undertaking, and the opening af 
showroom. The scheme is estimated to cost £75/). It 1s B® 
posed to institute hire and hire-purchase systems for electric 
appliances; it is not proposed to sell lighting fittings. “ 
local branch of the Electrical Contractors’ Association 
appealed to the Council not to sanction the scheme, # 
will affect its members’ business adversely. 
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The Business Eamey Exhibition.—On February 6th 


















ane Handby j Kylsant opened the 924 Business Efficiency Exhibition 
" Price the Centra! Hall, Westminster. The show closes to- 
rence the maj ow (Saturday). At the opening ceremony it was pointed 
of revision ham’ that the display was the third of its kind to be held 
ve been ” London, although two similar exhibitions had been held 
Cinematogray » the provil prior to these. Lord Kylsant emphasised the 
ey | OnE .d for a centrated effort by British business men to 
“mg Co.'s xp ve their :nethods to reduce production costs and enable 
‘tricity Boards _ to compete on level terms with foreign manufacturers 
B BB traders. Such an exhibition was of great educational 
ryce. Pp. CWE ye to business men, who would obtain an idea of the best 





ns, Ltd. Pris 





ay of conducting their offices. es 
The exhibits are in the main similar to those seen on the 














aoe, Fe vious occasions, consisting for the greater part of card 
~ Tice 2.~The indexes, calculating machines, typewriters, addressing ma- 
fa Propulsi Hines, duplicators, and similar appliances. There appears 
omens vbe a greater number of machines driven by small electric 
f Pong C. ¢, tors, but as the latter are rarely larger than about 4th h.p., 
the Develop heir efiect upon the supply side of the industry is negligible. 
[.Se. In add sir efliciency, however, should speak in favour of electrical 
"WS, and nol methods. Inter-departmental telephone systems are exhibited 
» the New System Private Telephone Co., Ltd., which 

‘SY System fi ows various desk and wall-type telephones; the British 







istructions ap 
ig accounts i 
irges, by A. ¥ 
Agency. Pri 


Home and Office Telephone Co.; and Dictograph Telephones, 
iid. Two or three firms showed motor-driven postage meters, 
chines for quickly franking letters and recording the num- 
rdealt with. A visit to the exhibition, which was organised 
+ the Office Appliance Trades Association, is worth while to 
nybody anxious to improve his business organisation. 
For Sale.—On February 28th, by order of the Admir- 
nity, Messrs. King & King will sell by auction at the Kings- 
n Workshops, Cowes, Isle of Wight, machinery, building 
Waterials, &e. 
On February 20th, an auction sale of wireless and electrical 
oods will be held at the South London Merchandise Mart, 
fork Terrace, Clapham Road Station. 
The Taunton Corporation Electricity Department has steam 
plant, generators, &c., for disposal. 
The Dublin Port and Docks Board offers disused steam 
generating plant. for sale, including three 200-kW and one 
kW, 500-V d.c. generators, switchboard, &c. (See our 
advertisement pages to-day.) 
Recent Contracts.—CorkEcTION.—MEssrs. Twiss ELEcTRIC 
TRANSMISSION, Larp., state that they have not (as stated in 
our last issue) received the complete contract for the supply 
of the 36-mile, 86,000-V line from the Mulungushi River Falls 
to the Company’s mining system, but only the contract for 
the supply the necessary specially-designed lattice steel 
towers. 
es which apf Companies associated with Messrs. Vickers & INTERNATIONAL 
he Condition Compustion ENGINEERING, Lrp., have recently received two 
caL Reviews important orders for pulverised fuel plant (‘* Lopulco ”’ 
explanation system). One is for the station of the Union d’Electricité 
8 the figuresgfat Gennevilliers, and includes the supply of four Ladd- 
e number off Belleville boilers, each of 19,500 sq. ft. heating surface work- 
d_ wires andi ing at 440 |b. per sq. in. The full-load output of steam will 
uld read 355.88 be 150,00 per hour, and the firing with powdered coal 
will permit an overload output of 240,000 lb. per hour for 
er publishedgjtwo hours. The other order has been placed by the Société 
articles ar Metallurgique de Hoboken for its new power plant near 
it prescribed Antwerp. ‘This is the second large order recently placed in 
egulation of Belgium for such plant, the other being for a power station 
ods, railwaygg at the Charbonnages de Belringen, Limburg. 
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section Ii); Tae Met POLITAN-VICKERS ExrctricaL Co., Lrp., has re- 

(section Wg ved the following orders:—For the Admiralty, spiral fila- 

t of vaniougg ment tract vacuum lamps; for the London Electric Rail- 

number of Ma Cosmos" 14-V ‘bus lamps; for the Metropolitan 

rade Sernve™ “AliWay, traction vacuum lamps and gas-filled lamps; and for 
sseph Lu Ltd., automobile lamps. 

; Tae Epi Swan Execrric Co., Lrp., has received an 
Co. report order for tal filament tractor-type lamps from the 
Os., 308. IMM Admiralty ; 

wire Tos, Briti = P 3 
11/16d. 44 Bony frade-Mark Applications.—The following are 
Februari mg the recent applications for British trade marks. Objec- 
English pig ms to any of the proposed marks may be entered within 

emcnth om the dates mentioned :- 

easure me. No. 443,752. Class 8.—Instruments and 
earn, sav — lor use in wireless signalling. General Radio, Ltd., 
Madrid and a iboey Works, Acton Lane, Harlesden, N.W.10. 
mpanies 10 ’ ary ' ’ 
5 ¥ Electr a ; No. 444,190. Class 8.—Electric cables. John- 
\panies Wik Th *h Ltd., Victoria Works, Victoria Road, Charlton, 
hich hold "De Feb ry 6th. 
1 the mos inealat aad ‘ail Design. No. 443,607. Class 50.—Electrical 
utside thé oa electrical insulating substances. The Siluminite 
o Electric . ator Co. Ltd., 16, Dowgate Hill, E.C. February 6th. 

» group razili ‘ari 

h grouf — tariff Changes.—The Board of Trade Journal 
a A. —- page ane ry the Brazilian. Customs 

Mow. one the articles affected are the following, th 
b-commitf LEW rate per ki ~ Owing, we 
— ey femal, kilogramme being stated :—“ Ventilating fans, 
consi the like — small vibradores, drying apparatus, and 
a ting te , joined to an electric motor,” 1,000 reis ; “‘Insula- 

Tt is DOOM tric loos An. electric wires,’’ 2,000 reis; and “* Elec- 
- elect enter tin’. reis. Certain goods are to be allowed to 
leat terials omen at reduced rates. Among these are ma- 
ciation Dame Port undertakir, or water, gas, power, telephone, and trans- 
a ; ‘ings run by the States, municipalities, and com- 














Commercial Secretary for Brazil.—The Board of Trade 
Journal states that the Commercial Secretary for Brazil (Mr. 
E. Hambloch) has removed his offices to Avenida Rio Branco, 
No. 37, Rio de Janeiro. 


The ‘Working Day in U.S. Steel Lae RF ome > Elbert 
Gary, chairman of the Board of the United States Steel Cor- 
paration, has informed President Coolidge that the elimination 
of the twelve-hour day in the steel industry has increased the 
cost of production approximately 10 per cent. Improvements 
and inventions in the manufacture of steel, Mr. Gary said, 
may reduce the additional expense somewhat, but the industry 
has been placed on a higher cost basis as the result of the 
shortening of the working day.—Reuter’s Trade Service. 


British Empire Exhibition Notes.—The Exhibition authori- 
ties have come to an arrangement with the railway companies 
whereby exhibits sent to the Exhibition will be carried at half 
the ordinary rates at owners’ risk. Similarly, goods will be 
carried back after the Exhibition on the same terms. Certifi- 
cates will be issued by the Exhibition authorities to exhibitors 
who wish to avail themselves of this important concession, 

Tus BririsH-THomson-Hovuston Co., Lap., has published 
a sheet, in the manner of an old print, depicting the site ot 
the Exhibition and showing the positions of the principal 
buildings. The quickest way of getting to the Exhibition from 
any part of London and the suburbs is also indicated. The 
reverse, in addition to an advertisement of *‘ Mazda ’’ lamps, 
presents a number of interesting illustrated notes on the 
display. 

List oF Exursrrors.—The list in our last issue did not 
contain the names of the London Electric Firm, the Electric 
Heating Co., and Electrical Utilities, Ltd., who are exhibit- 
ing, although their names were not in the last list published 
by the Exhibition authorities. 


Glow Lamp Prices in France.—Despite the progressive 
depreciation of the france in relation to the currency cf 
other countries and the increased cost of raw materials, 
the makers of electric lamps have made no alteration 
in the sale prices of electric lamps since 1922. 
The recent further depreciation of the franc end 
the financial measures proposed by the Government 
will have a further unfavourable effect upon the costs of 
production of lamps. But notwithstanding these circum- 
stances the lamp makers consider that it is a national duty 
to make any sacrifice necessary to prevent an increase 
the articles of first necessity and to avoid any pretext on 
the part of merchants, &c., to import foreign lamps. The 
makers have therefore decided, at a meeting held at the 
offices of the Syndicat Professionnel des Industries Elec- 
triques, on February Ist, to postpone to the utmost limit 
possible any advance in prices and to leave present quotations 
in force. 


French Companies.—The following companies have in- 
creased their capital:—Société d’Eclairage Electrique de 
Cannes, from 1,110,000 fr. to 3,330,000 fr.; Energie Electrique 
Oléronnaise, from 1,000,000 to 1,200,000 fr. ; Société d’Eclairage, 
Chauffage et Force Motrice de Monthéliard, Audinot et Ex- 
tensions, from 2,600,000 to 3,000,000 fr.; Société d’Electricité 
pour la Lumiére et la Force, from 850,000 to 500,000 fr.; 
Société Electrique de Carnac, from 22,000 to 35,000 fr.; the 
Compagnie d’Eclairage de Chalon-sur-Saéne et Micon has 
decided to embody four other local companies and take the 
title of Gaz et Electricité du Sud-Est, at the same time 
raising its capital to 15,500,000 fr.; the Société Electrique de 
Belchamp, from 2,000,000 to 3,000,000 fr.; the Omnium 
Régional d’Electricité, from 1,500,000 to 2,500,000 fr.; and 
the Comptoir Générale de |'Electricité, from 700,000 to 
1,000,000 fr. 

The Téléphones Burgunder is the style of 2 company formed 
at Paris (48, Avenue Félix Faure), for the manufacture of 
telephonic and telegraphic apparatus. Its capital is 500,000 
fr. . 

The Société des Perfectionnements Industriels has been 
established to manufacture and trade in electrical apparatus, 
and more particularly in the Filtrators of the English com- 
pany, Filtrators, Limited. The capital is 500,000 fr. in 500-fr. 
shares, 350 of which are allotted to the English company for 
the selling rights accorded. The new company’s offices are 
at 241, Boulevard Sainte Germain, Paris. 


Catalogues for Jerusalem.—We are asked to state that 
the Director of Public Works, Russian Buildings, Jerusalem, 
desires to receive regularly from mgnufacturers, catalogues, 
price lists and other advertising literature, concerning all 
kinds of plant, tools, instruments and materials, requisite for 
general public works, including road building, water and elec 
tricity supply, building construction, drainage, &c. 


New Municipal Showrooms.—The Hackney Electricity 
Committee has revised the plans for the erection of a show 
room and offices which were presented to the Borough Counc! 
in October last. Provision is being made for future develop- 
ments, and the estimated cost is thereby increased from 
$26,000 to £38,500. The Finance Committee has approved 
the scheme, and recommended application to the Electricity 
Commissioners for sanction to borrow the necessary amount. 


Social.—On February Ist, the staff of the MuLtarp Rapio 
Vatve Co., Lrp., held a soirée, including a dance. Mr. S. R. 
Mallard, managing director of the company, was present, and 
a most enjoyable evening was svent. 
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Lighting and Power Notes. 


Accrington.—E.ectricity Suppty.—At a recent meeting of 
the Town Council, the chairman of the Electricity Committee 
stated that there had been increases in the demands for elec- 
tricity from all sources, and there were applications in hand 
which would necessitate considerable extensicns of plant. 
On several occasions during the winter the maximum capacity 
of the plant had been reached, and it was a question as to 
whether it was wise to go through another winter without 
additional plant. The Committee has asked electrical experts 
to go into the matter and advise as to the best course to pur- 
sue—whether to install new plant at once or wait until 
another year. 


Ashton-under-Lyne.—Correction.—The statement under the 
above heading in our issue of February Ist, to the effect 
that the South-East Lancashire Electricity Advisory Board 
had drafted a scheme in connection with the supply of 
electricity in Ashton was incorrect. Mr. A. H. Banks, clerk 
to the Board, states that that body has not prepared any 
scheme nor made any suggestion in the matter. 


Barrow.—Loan SancTioneD.—The Town Council has re- 
ceived the sanction of the Electricity Commissioners to the 
borrowing of £9,000 for electricity purposes. The Electricity 
Committee has adopted heads of agreement for the supply 
of electricity in bulk to Grange-over-Sands. 


Birkdale.—Evecrricity Iv BuLtk.—A sub-committee of the 
Southport Electricity Committee has been in negotiation with 
the Birkdale District Electric Supply Co., and subject to the 
approval of the Council, the company, and the Electricity 
Commissioners, Southport will provide a bulk supply to the 
Birkdale company for a period of 15 years, with a minimum 
annual payment to the Corporation of £1,000 per annum. 


Burnham (Essex).—Evecrriciry Suppty.—At a recent 
meeting of the Urban District Council a letter was read 
from Messrs. Booth & Brooks, of the Mildmay Iron Works, 
Burnham, asking if the Council would give its support to 
= application for powers to supply electricity to the district. 

The Council decided to inform the firm that the proposal 
would be considered on the receipt of further particulars of 
the scheme. 


Burnley.—Loan SanctioneD.—The Electricity Commissioners 
have sanctioned the borrowing of £12,400 by the Town Coun- 
cil, part of the estimated cost of proposed extensions in Rose- 
grove and Lowerhouse. Formal consent has also been given 
to the establishment of a main transmission line from the 
generating station to the proposed sub-station at Rosegrove. 


Canada.—Hypro-E.ectric DEvVELOpMENTS.—Sir Adam Beck, 
chairman of the Ontario Hydro-Electric Commission, has 
plans for extending the scope of the municipally-owned power 
system of the province. He states that the Commission will 
shortly present the following proposals to the Ontario Cabinet 
for its authorisation :—Sets Nos. 9 and 10 of the Chippawa 
plant, which would bring the total capacity by 1926 up to 
965,000 h.p.; from 10 to 12 million dollars to inaugurate the 
policy of auxiliary steam plants; and for approval to the con- 
struction of a dam to be located near Norrisburg, which would 
make possible the development of 700,000 h.p. on the St. Law 
rence River.—Reuter's Trade Service (Chippawa). 

With reference to the paragraph in the above note dealing 
with steam stand-by plant, it is of interest to note that in 
a recent statement Sir Adam Beck foreshadowed the _instal- 
lution of auxiliary steam plant to the extent of 40 per cent. 
of the hydro-electric power developed. It was proposed first 
to erect a large steam station in Toronto with a capacity of 
about 100,000 h.p. and capable of extension to 300,000 h.p. 
at a cost of from eight to nine million dollars. This would 
render available power which is urgently needed by a num 
ber of municipalities. 

Exectricity Suprpty Statistics.—In statistics published in 
Natural Resources, an official Canadian journal, it is shown 
that Canada is second in respect of production of electrical 
energy per capitum among the countries of the world. The 
actual annual production is 683 kWh per head. Switzerland 
is first with a figure of 700. Other countries have productions 
as follows :—Norway, 493; United States, 472; and Swe- 
den, 364. Over 88 per cent. of Canada’s electricity is produced 
by means of water power; hydro-electric development repre- 
sents 338 h.p. per thousand of population. 


Chelmsford.—Opposition To Bitu.—The Town Council has 
decided to oppose the County of London Electric Supply 
Co.'s bill, which seeks powers to supply electricity in Essex 


Clacton-on-Sea.—Loan.—The Urban District Council has 
received the sanction of the Electricity Commissioners to a 
loan of £4,500 for mains, meters, and services. The Council 
has resolved to oppose the Bill promoted by the County of 
London Electric Supply Co., Ltd., for the supply of electricity 
in the county of Essex, 


Crook.—INavGuRATION oF SuppLy.—The sub-station of the 
Urban District Council was formally inaugurated on February 
%h. The plant consists of two 75-kVA transformers, with 
switchgear. The electrical energy is obtained from the Bank- 


foot power station of the Northern Counties Electricity gy 
Co., Ltd., at 3,000 V, and transformed down to 449 ve 


power and 250 V for lighting. The consulting eng 


J. E. Favel, Newcastle, and the resident engineer Mr J g 


Forster. 


Derby.—New Puant.—The Town Council has 
extend the electricity works at an estimated cust 
It is suggested that a 10,00)-kW generator be 
estimated cost of £40,000. Other items are: 
motors, £5,000; transformers, £5,000; and 
£3,500. 


Dumfries.—Loan Sanctionep.—The Town Council hag yp. 


ceived the sanction of the Electricity Cominiss 
loan of £16,045 for extending the power station 

Faversham.—ELectricity SurpLy.—The Tow: 
receiving a report from the electrical engineer as t 
sion of the plant at the electricity works by the 
of either a 300- or 500-kW set, has decided to ascert 
the Canterbury Town C ae would be prepare 
electricity in bulk, and, so, ut what all-in 
500,000 kWh per annum. 


Gloucestershire.—E.ectriciry Orper.—The Electricity Qo, 


missioners have made a Special Order and s1 
to the Minister of Transport for confirmation, |. 


West Gloucestershire Power Co., Ltd., to supply electricit it 


in certain districts in the County of Glouceste 
Heysham (Lancs.).—Streer LiGutTing.—Sub- 


from the Urban District Council and the Morecambe Cor. 


poration are in consultation with a view to the « 
street lighting at Heysham from gas to electricity 


Irish Free State.—PaRLIAMENTARY BILLS.—Plans, 
now been deposited in the Private Pill Office of the Irish 
, Concerning 


Free State Oireachtas, at Leinster House, Dublin 
the following four undertakings:—(1) Dublin 
supply; (2) East Leinster electricity supply; (3) | 


electric and peat power; and (4) Sligo electric ity scheme. 


MOUNTMELLICK AND PORTLAOIGHISE (QUEEN’s Cot 
Mountmellick Rural District Council proposes t 
electricity in the two towns of Mountmellick 


laoighise, and is inviting quotations from electrical 


for the preparation of plans and maps im conn 
the undertakings, and to supervise and direct tl 
out of the schemes in due course. 


Leeds.—Loan.—The Electricity Committee . 
mended that application be made to the Ele 


missioners for sanction to the borrowing of £350, 000 for mains 


during the next three years. 
Maidenhead.—New Piant.—The Town Council 


to the Electricity Commissioners for permission to install 2 


200-kW dynamo at the electricity works at an est 
of £4,500. 

Malvern.—ELecTRIcITY IN Buik.—The Wor 
Council has decided to provide a bulk supply of 
to the Council. The Worcester electrical engineer 
he has succeeded in concluding urrangements with 
of the property owners for wayleaves across th 
except the Malvern Council itself, which owns 
some land near the terminus of the transmissior 


Morecambe.—ELecTricity AGREEMENT.—An agri 
been reached between the Corporation and Lan 
bulk supply of electricity from Lancaster to M 
addition to the generation at its own works. 


Nelson.—Loans.—The Town Council is app! 
Electricity Commissioners for sancticn to the | 
the following amounts :—£21,830 for mains and 
equipment; and £7,810 for water-tube boilers and | 
extensions. 

Northern Ireland.—Bexrast.—Important deve 
connection with the Council’s electricity supply 
by Alderman Oswald Jamison, in moving the ado; 


Electricity Committee’s minutes at a recent meeti! 


City Council. A resolution was passed applying 
tricity Commissioners for Northern Ireland for sa1 
loan of £139,000 for e.h.p. cables from the new 
tion to the Chapel Lane sub-station, and the hn 
new sub-station in Shankill Road; the building of 
stations in the Falls Road and Cliftonville; and the 
of these sub-stations with the Shankill Road stat 
Harbour power station. The extensions would = 
Committee to close the East Bridge Street sta 
would mean a saving of £19,000. 


Poulton.—ProposeD ELectriciry Swuppiy.—Th 
Electricity Committee has offered a supply of electri 
Urban District Council on the same terms as mad 
ton. These are 20 per cent. above the Blackpo 
ten years, and 10 per cent. afterwards. 


Price Reductions.—Reductions in the charges f 


city have been made or recommended in the foll 
tricts :— 


LonpDon.—St. James’ and Pall Mall Electric Light 
—As from the reading of the meters for the Chris stn 
of 1928, the ayy scale will be instituted :—Light 


the first 4,000 kWh per annum, 54d. per kWh.; { 


sumption in excess cf this, 4d. per kWh. Power 
kWh, with a fixed charge of 7s. 6d. per h.p. per quarter 
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‘ng: 1}d. per kWh. As from Lady-day the charge for 
pony heating will be reduced to 14d. per kWh. 
MGourmporT.—Lighting : Maximum demand system, from 8d., 
x4. and 2d. per kWh to 7d., 5d., and 14d. per kWh. 


Padiham.—ProroseD Power Station.—A meeting of the 
Mid-Lancashire Electricity District Interim Advisory Board 
was held Blackburn on February 4th. The report of the 
Engineers’ Advisory Committee appointed to consider the 
applications by Burnley Corporation and the Lancashire 
Electric Power Company regarding the power station at Padi- 
ham was received. It was decided to recommend the Elec- 
tricity Commissioners to grant the application of the Burnley 
Corporation. \ committee was appointed to prepare standing 
orders for the Board, and the next meeting was arranged to 
be held at St Annes on May Sth. 


Salford.--IMPROVEMENT OF SysTeM.—The Finance Committee 
bas approved a proposal of the Electricity Committee to bor- 
row the sum of £6,900 in order to meet the increased demand 
for electricity in the Urban District of Prestwich, and to 
improve the supply of electricity in that district. 


Somerset. —Evectricity ScHEME.—A scheme has been drawn 
yp by Mr. J. G. Royce, electrical engineer, for supplying a 
wide area in Somerset with electricity. It is proposed to erect 
a power station at Fordingbridge (Hants.) from which a 
supply in bulk would be given to the various authorities. 
It is proposed to erect a h.p. cable from Castle Cary to 


Somerton, through certain parishes in the rural district of 
Langport, and the Rura] District Council has been asked to 


apport an application to the Electricity Commissioner's for 
3 Special Order, authorising Mr. Royce to carry out the 
wheme. The original plan to erect a small station at 
Somerton has been abandoned. 


Southpert.—Proposep New Ptiant.—The borough electrical 
engineer has reported that he anticipates difficulty in meeting 
the full steam requirements next winter, as recently during 
a heavy load period all the available boilers were in service. 
He suggests that steps be taken immediately to extend the 
boiler-house equipment. 


Tamworth.—Proposep Exectriciry SurrpLy.—In connection 
with a suggested electricity supply to the borough, the Council 
has decided to submit to an electrical expert for consideration 
i scheme of the Pooley Hall Colliery Co., and also any pro- 
posals put forward by the Leicestershire and Warwickshire 
Power Supply Co. 


Truro.—Exectricity SuppLy.—Messrs. Close Brothers & Oo., 
Ltd., of Basildon House, Moorgate, London, have informed 
the Town Council that it is their intention to form the Truro 
Electricity Co., Ltd., which will apply for an Order for the 
generation and distribution of electricity. The cost of the 
works and plant at the initial stage would be about £14,000, 
and the Corporation would be entirely relieved of capital ex- 
penditure. Subject to the support of the Council and the 
approval by the Electricity Commissioners, the scheme would 
he commenced without delay, so that a supply of electricity 
vould be available by next autumn. The prices charged 
would not exceed 10d. per kWh for lighting and 5d. per kWh 
for other purposes. 


Ulverston.—Exectricity 1x BuLK.—At a recent meeting of 
the Urban District Council the proposal to take electricity 
in bulk from Barrow Corporation was discussed. and it was 
decided to. submit a supplementary report, with a revised 
estimate of the cost of the distribution mains to the Elec- 
meity Commissioners. The Clerk stated that the Electricity 
ommissioners had been requested to hold a public inquiry 
into the application. The new estimate was £11,688, as 
gainst £12,500 previously. 


Warrington.—E.ectricity Orper.—The Electricity Com- 
missioners have made an Order authorising the Corporation 
to supply electricity within the Warrington rural district. 


Wigan. 
applying t 
burrowing 
‘stem of 


PROPOSED OHANGE-OveR.—The Town Council is 
the Electricity Commissioners for sanction to the 
of £21,000 for the purpose of changing over the 
ectricity supply from d.c. to a.c. 


._Wirral.— SPECIAL ORDER.—Application is being made by the 
‘irral Rural Council to the Electricity Commissioners for 
\ Special Order authorising it to supply electricity in the 
= Raees of Wirral, and the urban district of Neston 
1 arkeate., 








Tramway and Railway Notes. 


Dartington. —Prorosep Ramess Cars.—The Tramways 

— 1a8 under consideration a proposal to substitute 

dled $ cars for the present tramway system, and has de- 

een ce ask Mr. A. Baker, general manager of the Birming- 

mite Srporation tramways, to visit the town and explain the 
Min operation in Birmingham. 


Keighley.—Rartess Cars.—The Corporation's scheme to 


renise . ° 
Place the entire tramway system by railless services. the 


) covered-in. cars 


opposition to which by the West Riding County Council is 
now withdrawn by an agreement as to responsibility for road 
repairs, is progressing, and the placing of orders for the rail- 
less cars has been authorised by the Town Council. A pro- 
visional Order is being sought from the Ministry of Trans- 
port. 


London.—Srockwe.L Station IMPROVEMENTS.—The tubular 
shafts for the reception of “the escalators at Stockwell have 
now been completed, and the work of installing the escalator 
machinery is proceeding. The escalators will be of the 
reversible type, so that both may operate in the same 
direction if and when required. The journey from the book- 
ing hall to the platform will occupy only 55 seconds. One 
of the principal improvements will be the much increased size 
of the booking hall. The new hall will have an area of 3,000 
sq. ft. as against 600 sq. ft. in the old station, and passimeters 
will displace the cld method of booking. 

A multiple escalator equipment by which three distinct 
moving stairways will work in one shaft, and having many 
other improvements over the type of escalator now in use in 
London, including a novel and much simpler method of beard- 
ing and alighting for passengers, is being installed at the new 
Clapham Common station on the reconstructed City and 
South London Railway. Another advantage of the new esca- 
lator is that any or all of the three staircases can be made 
to go in either direction at the same time, and they can be 
reversed practically instantaneously. The new escalators is 
known as the ‘“‘ Comb Type,’’ because by an ingenious grill- 
like arrangement in the top and bottom platforms passengers 
will be picked up and set down instead of having to steady 
themselves before stepping. The sideway step-off as a passen- 
ger alights from the existing type of. escalator is eliminated. 
Passengers will just walk on and off. Increased circulating 
space is also provided by the improved landing arrangements 
of the new escalator. Thcse at Clapham Common will give 
direct connection between the booking hall and the platform. 
The old station is being done away with because the site is 
unsuitable for further development. A new station is rapidly 
nearing completion cn the north side of Clapham Common. 
The latest ticket-issuing equipment and the other improve- 
ments which have been planned will enable the station to 
deal with 30,000 passengers a day as against 14,000 at the old 
station. 

L.C.C. Tramways.—The Highways Committee has consid- 
ered the various points put forward by Mr. W. C. Johnson 
(on behalf of Mr. J. D. Gilbert) at the L.C.C. meeting held 
on November 13th last, and reports as follows :—The risk of 
loss involved in increasing the distances for all fares is too 
great to justify any immediate alteration. The re-introduction 
of halfpenny fares is considered impracticable. Attention has 
been devoted to the question of introducing a halfpenny fare 
for one secticn during the middle of the day when the cheap 
2d. fares now apply, and the risk of loss is estimated at 
£52,000 per annum. The re-instatement of transfer and return 
tickets and the introduction of season tickets is inadvisable. 
Return fares have already been instituted, but as they only 
came into operation on January Ist, it is too early to judge of 
the effect upon revenue. 

The question of heating the Council's cars electrically has 
been studied, and the Highways Committee reports that the 
cost of equipping the cars with electric radiators would be 
£35 per car. The cost of operation would be considerable, as 
the energy consumption would represent jd. per car-mile. 
The whole of the cars (1,550) would require 15,500 kWh per 
hour, which would necessitate the installation of additional 
generating plant, sub-station equipment, and cables, the cost 
of which is estimated at several hundreds of thousands of 
pounds. In the circumstances the Committee has decided to 
take no further action in the matter. 


Manchester.—-Prorosep Tuse.—The Corporation has ap- 
pointed a special committee to consider the possibility of an 
underground railway in the city. The estimated cost of the 
proposed scheme is £25,000,000. It is stated that the tramway 
services now carry 300 million passengers a year, and the 
revenue is £2,500,000, which is 10 per cent. of the estimated 
outlay required for the tubes. 

TRAMWAY EXTENSIONS.—In connection with the proposal to 
insert a clause in the Corporation Parliamentary Bill for 
powers to run cars up and down Portland Street and along 
Peter Street to Deansgate, a poll of ratepayers has resulted 
in a majority of 4,024 in favour of the inclusion of the clause. 
The poll was necessitated by the defeat of the proposal ata 
recent town's meeting. 


Plymouth.—New Cars.—Owing to the narrowness of the 
gauge, which is only 3 ft. 6 in., the Ministry of Transport has 
refused to sanction the adoption of covered double-deck tram 
cars on the Corporation tramways At present no 
are in use. The Ministry pointa ont 
that the gauge required for the type of car desired to be 
adopted is 4 ft. 8} in., and that the severe gradients and many 
turnings of the Plymouth syetem influenced it in withholding 
permission. Twenty new cars of another type have therefore 
been purchased and will be placed in service at the end of 
March. These are of the vestibule type, giving protection to 
the motor-man and conductor, with a total seating capacity ef 
sixty, compared with fifty in the present type of carg, A 
corresponding number of the oldest cars are to be scrapped. 
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Telegraph and Telephone Notes. 


Empire Radio Communication.—New AbDvisory CommIt- 
TEE.—Ihe Postmaster-General has appointed the undermen- 
tioned Committee to consider and advise him without delay 
on the policy to be adopted as regards Imperial Wireless Ser- 
vices so as to protect and facilitate public interest :—Mr. 
Robert Donald, LL.D. (chairman); Mr. F. J. Brown, -C.B., 
C.B.E., Post Office; Prof. W. H. Eccles, D.Se., F.R.S.; Sir 
Drummond D. Fraser, K.B.E.; Sir Henry H. Slesser, K.C., 
Solicitor-General. Mr. W. E. Weston, Post Office, will be 
secretary to the Committee.—Financial News. 











India.—ImpPeRIAL Rapio CoMMUNICATION.—As we fore- 
shadowed in our note of February Ist, the High Commissione1 
for India states that the following communiqué was pub- 
lished by the Government in India on February 5th :—The 
Government of India is prepared to enter into an agreement 
and to grant licences to private enterprises in India for the 
establishment and operation of the necessary radio service 
to provide the Indian link in the Imperial wireless scheme 
and also commercial radio communication with other parts 
of the world. Applications will be accepted up to August 
Ist next, and successful applicants will be required to register 
a company in India, at least 60 per cent. of the ¢ apital of 
which must be offered in India. ‘The service required entails 
the installation of a station capable of conducting high-speed 
duplex radio communication in two directions simultaneously, 
together with simultaneous reception from at least three other 
directions, at a rate of charge which shall not exceed the 
cable rates from time to time prevailing. Direct communica- 
tion with the United Kingdom or South Africa on the one 
hand, and Australia or Canada on the other, must be guaran- 
teed. The terms of the agreement and the conditions govern- 
ing the grant of licences may be obtained on application from 
the Director-General of Posts and Telegraphs, Wireless 
Branch, Delhi.—The Times. 

Rapio TeLerpHONY.—The Pombay Port Trust has decided 
to install four radio telephone sets for the purpose of com- 
municating between Ballard Pier, Kennery Island, Prongs 
Lighthouse and the pilot ship. This will be the first installa- 
tion of its kind in India. The Indian States and Eastern 
Agency, agents in India for the Marconi Co., has been .en- 
trusted with the contract.—Indian Engineering. 


International Telephone and Cable Trust.—Proposep 
Wortp Controt.—With further reference to this subject and 
the American T. & T. Co.’s denial published in our last 
issue, the Financial Times explains that further news to 
hand regarding the International Telephone and Telegraph 
Co., which has been formed to consolidate telephone interests 
throughout the world as well as telegraphs and cables, states 
that at the recent Board meeting representatives of the 
All-Americas Cables, Inc., which already owns 21,300 miles 
of cable between North and South America, were elected to 
the directorate. The latter company has recently purchased 
the French West Indian cable system known as the United 
States and Hayti Telegraph and Cable Co. in New York, 
from the French Government, and also secured an agreement 
with the United States State Department terminating the 
British monopoly of cable communication on the east coast 
of South America held by the Western Telegraph Co., one 
of the Eastern Telegraph Associated Companies group. This 
powerful combine already controls telephone communication 
in Cuba, Porto Rico, and Uruguay, as well as in certain parts 
of the Argentine, Chile, and other South American countries, 
and is considered to be a serious rival to the American Tele- 
graph and Telephone Co., despite the fact that it is already 
part owner with the latter of the Florida-Cuba telephone 
eable. 

The T. and T. Age records tlre election of representatives 
of the National City Bank, All-America Cables, Berwind- 
White Coal Co., and other big interests on the board of 
directors of the International Telephone and Telegraph Co., 
which is understood to be the moving spirit in the enterprise 
to consolidate telephonic communication systems throughout 
the world. The Government is in possession of information 
indicating that consolidation is being actively pressed in 
several countries on the U.S.A. side of the Atlantic, and that 
some. progress has been made in E —_ an countries. While 
considerable opposition has been met in European countries, 
the attitude of Latin American Governments w hich operate 
their own telephone systems, either in whole or in part, is 
understood to be favourable to the project 


Portugal.—Strixe or TeLecrapah EmpLoyes.—The Govern 
ment is taking all necessary measures to minimise the con- 
sequences of the strike of telegraphists and postal employés. 
—Reuter (Lisbon). 


Siam.—TeLepHone Service.—The number of new telephones 
installed in Siam during the eleven months ending November 
last was 126, bringing the total up to 1,279 in Bangkok and 
63 at interior points in the country. 


The Telephone Service.—New Excnance.—A new telephone 
exchange is to be opened at Golders Green, and, while the 
London telephone authorities suggest ‘‘ Speedwell” as a suit- 
able name, the Hendon Council prefers ‘‘ Brent.” 





LL 


West Indian Cables.—Proposep DisposaL.—! he 
des Cables Telegraphiques has convened a mectii 
ruary 23rd for the purpose of considering I 
authorise the directors to dispose of the compa 
Indian cable, concerning which negotiations | 
ceeding with an American group for some ti 
reported that the price to be paid for the ca 
mately 2,500,000 dollars. 








Radio Notes. 


United States.—Rapio In Mines.—Full power to 
the possibilities of radio as a means of saving 


Mine Workers of America by a resolution aco) 
International Convention at Indianapolis on 
Recent experiments carried on at Scranton, Pa 
the practicability of radio being operated succe 
underground, and the international officers we: 
to investigate the feasibility of maintaining d 
sending or broadcasting radio sets down in the 1 
the world of any accident or disaster.—Reuter’s 
(Indianapclis). 

New Broapcastinc Sration.—The General 
new radio broadcasting station (KGO) in Oaklar 
officially opened on the evening of January 8th 


which is at present using 1,000 watts, is capable 


twice that power, and is provided with remot 
means of which music and entertainment may 
from theatres and halls in Oakland and other 
Steel towers 150 ft. high support the antenna, 
antenna but about 14 ft. above the ground is 
Wires covering an area of approximately 150 ft 
The power house is also beneath the antenna 
contains six large motor-generators and other <« 
KGO will broadcast on Tuesday, Thursday, and S 
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ings from eight to ten o’clock, operating on 312 metres. This 


is claimed to be the largest radio broadcasti: 
the world.—Journal of Electricity. 


oe ey ag A ey TECHNICAL PROBLE} 
chester on the 4th inst. Capt. P. P. Eckersley, c! 
of the British Broadcasting Co., addressed a joi! 
the local centres of the Institution of Electrical E 
the Institution of Post Office Engineers on * 
Problems of Broadcasting,’’ in the course of whi 
to the Manchester Guardian, he assured them t! 
culties that had to be contended with were great 
imagined. Morse jamming had brought innun 
plaints from many places. The Postmaster-Gen 
nothing, because the maritime service had to b 
The only remedy was to make the broadcasting 
as, with their restricted licence, they could 
the kilowatts, there was nothing for it but th 
relay stations connected by land-wire. 

The great majority of users in this country 
users. The Broadcasting Co. had set out definit 
the majority, and the object of relay stations 
crystal users to enjoy the same advantages as 
There was not, he thought, a single cabk 
capable of taking the high frequency required {: 
ing purposes, but in the future it was possible 
present difficulties arising from induction noises 
overhearing, &c., would be overcome by means 
wireless ’"—the superimposing of high- freque ney 
land lines—a matter which was now engaging the 
The B.B.C. was to erect a number of additional r 
in various parts of the country—one between Leeds 
ford, one at Liverpool, one at Hanley, and one at EF 
at each of which it was hoped to experiment 
wireless.” 

Another difficulty they had to contend with wa 
It was possible, through oscillation, to interfere ‘ 
of 75 square miles, but many people were quit 
that they were responsible for oscillation. He 
opinion that there were more faults due to defective 
than to defective transmission. Many people com} 
there was too much simultaneous broadcasting, but 
out that only 25 per cent. of their total time wa 
with simultaneous broadcasting 

SIMULTANEOUS TRANSMISSION.—Simultaneous br 
which has been such a prominent feature of t! 
programmes for the last four or five months, is to | 
considerably in a few days’ time, and will, for th 
months at any raté, occupy a much smaller part of | 
cast programmes. This step has been decided 
control committee of the B.B.C. in view of the fa 
technically simultaneous broadcast transmission. 
bas been the medium of radiating many excelle 


from London and the provincial staticns, has not bee! 
successful where the more subtle elements of mu 


been concerned, and sooner than permit the qualit 
transmission to be depreciated in this way, the comn 
decided to rely more upon the local stations for 


vision of musical programmes.  Sinultaneous broa 
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r will continue to be served from London with 


tat 
ms =. the weekly talks of the B.B.C. art critics, time 
os news bulletins, &c. The chief features which will for 
"time being disappear, are the “S.B.” concerts on Sun- 

afternoons and the symphony concerts on Monday even- 
N shich will be replaced by music from the local stations. 
while every effort is to be made to overcome, or at least 
minimise the difficulties presented by the use of the Post 
fe» trunk lines. These difficulties have been very pro- 
anced, but the Post Office and B.B.C. engineers are co- 


an endeavour to reduce the bugbear of distortion, 


ee ano nt of parasitic noise, and a loss of strength (which 
aiten very considerable), which at present seem inseparable 
m the use of many hundreds of miles of trunk line, and 
snot be compensated for at the receiving end without the 
srtion being amplified also. Underground cables have 
ir own particular difficulties, and it is a strange fact that 


between London and Birmingham, which runs 
very much of the distance underground, transmission can 
made quite satisfactorily one way—from London to Bir- 
»gham—but in the reverse direction it is so completely un- 
‘ifactory that programmes are not relayed from the Mid- 
ni station to London. The alternative to the use of land 
gis wireless itself, but such a method would introduce 
mospheric disturbances and the ‘‘ mush” of Morse code, 
that simultaneous broadcasting is not likely to be developed 
ing these lines. 
SaerrigELD ReLay Station.—After several weeks of experi- 
nt the Sheffield relay station is now permanently linked 
th the Birmingham broadcasting station by landline. The 
j receiving station at Greenhill, which used to pick up the 
inchester station for relaying, will not be dismantled, but 
i] be employed for further experimental work.—Daily Mail. 
South Africa.—BroapcastiInc Sration.—The Associated 
entific and Technical Society of South Africa has decided 
open a permanent broadcasting station which will probably 
operating in a month’s time.—Reuter (Johannesburg). 
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he “Electrical Review” Service 
Department. 


Inquiries must be accompanied by a stamped addressed 
nvelope. 
We should be glad to learn the names of makers or suppliers 
°.. 
Natta two-pin lamp socket adapters. _ 
Giant globe strain insulators (made of mica or formalite). 
A thermo-pile capable of charging a small accumulator. 
Exce..o are lamps and carbons. 
Carbon cloth for variable resistances. 
Self-vulcanising insulating tape. 








Contracts Open and Closed. 


(The date given in parentheses at the end of the paragraph 
dicates the issue of the ELECTRICAL REVIEW in which the 
' Oficial Notice’’ appeared in our advertisement pages.) 


Open. 
Australia. MeLBOURNE.—March 19th. 
ne electrically-driven air compressor.* 


Victorian Railways. 


Alternating-current induction motors, starting apparatus, 
nd accessories.* 

Barking February 19th. Electricity Department. 
eeder and distributor cables. (February Ist.) 
Beliast—\arch 4th. Tramways Committee. Twelve 
months’ supply of stores, including cable, lamps, carbon 


rushes, &e. (February 8th.) 

March 10th. Electricity Department. Supply and laying 

{eh.p., 3-phase cables, and the supply and erection of 

WO-kW rotary converters with transformers, switchgears, 
(See this issue.) 


Belgium.—Tenders have this week been invited by the 


‘umcipal authorities of Lierneux (Province of Liége) for the 
heession for the supply of electricity in the town. 

February 2ist. Municipal authorities of Brussels. Bronze 
40 connectors for 12 months and supply of circuit-breakers. 
a ation in respect of the two contracts can be obtained 
i 2 ir. ea 

February 6th. Provincial Administration of Western 
anders. Tenders for the supply and erection of an electric 
ower’ distribution system for the communes of Nieu- 
mt, Coxyde. Furnes, Dixmude, Moere, and Ostend. The 
“atract includes the installation of aerial high-pressure lines 
Pita all acce-sories, construction and equipment of the trans- 
pormer cabin 


, and the supply and laying of an underground 
Bigh-pressure ine.* 

February 25th. Schaerbeek Municipality. Supply of 1,000 
ie’ 110-\, single-phase electricity meters; and 500 metres 
is oy 2) armoured cable. Particulars from the Service 
*'Electricité, Hotel Communal, Schaerbeek. 


— 


Birmingham.—February 16th. Electricity Committee. 
Supply of d.c. motors (approx. 250, from 4 b.h.p. to 20 b.h.p.); 
starting panels. (February 8th.) 

Blackburn.—March Ist. Board of Guardians. Electric 
lighting and power installation at the Institution laundry. 
Deposit £1 (returnable). Mr. C. E. Bygtave, Clerk, “Union 
Offices, Blackburn. 

Bradford.—February 21st. 
2,500-kVA, 3-phase transformers; 
6,600-V armour-clad switchgear, &c. (February 1st.) 

Caistor (Lincs.).—February 16th. Board of Guardians. 
Electric lighting installation at the Institution, including 
engine, dynamo, wiring, &c. Mr. A. A. Padley, Clerk, Union 
Offices, Caistor. 

Carlisle.—The Electricity Department has for sale two 
Willans-Peebles steam dynamos. (See this issue.) 

Colwyn Bay and Colwyn.—March 6th. Urban District 
Council. Sewerage pumping machinery, including three 10- 
b.h.p. electric motors. Mr. Robt. Green, chartered civil 
engineer, 37, Bennett's Hill, Birmingham. 

Croydon.—March 3rd. Electricity Department. _E.h.p. 
switchgear; cooling towers and ponds; and cast iron circu- 
lating piping. (See this issue.) 

Denmark.—CopennAGeN.—April 


Electricity Department. Five 
m.p., .c. switchgear ; 


2nd. Jaghting Depart- 


ment. « 6,000-V and 30,000-V switchgear.* 

Dover.—March 17th. Electricity Department. One 
water-tube boiler. (February 8th.) 

Dundee.—February 21st. Electricity Department. Two- 
and _ three-core 660-V, paper-insulated, lead-covered and 


armoured cabies. (See this issue.) 

Dun Laoghaire (Kingstown) (Co. Dublin).—February 
28th (extended from 2lst). Urban District Council. Crude 
oil engines and alternators; switchgear and transformers, 
distribution system (underground and overhead). (February 
8th.) 

Dundonald.—Lochgelly Iron and Coal Co., Ltd. Various 
works, including electric lighting, required in the erection of 
40 houses, and a new street. Schedules from Mr. A. D. 
Hoxton, architect, Leven. 

Edinburgh.—Education Authority. 
tric lighting, in connection with new elementary school, 
James’ Place, Leith. Schedules from Mr. J. M. Johnston, 
architect, 47, Charlotte Street, Leith. Tenders to Mr. John 
Stewart, S.8.C., executive officer, Education Offices, Edin- 
burgh. 

March 10th. Electricity Department. 
two 500-kW converters. (See this issue.) 

Falkirk.—Electric lighting work 
houses at Thornhill site. Specification, 
3alfour Gray, Town Clerk. 

Electric lighting work in connection with housing scheme 
(second development) (80 houses). Written application to Mr. 
Wm. Gibson, Director of Housing, Arbotdale, Falkirk. 

Glasgow.—February 18th. Electric lighting of Partick 
District Library. Specification from Office of Public Works, 
City Chambers, 64, Cochrane Street, Glasgow. 

Ilford.—The Urban District Council Electricity Depart- 
ment invites tenders for the supply of 500-kW converting 
plant. (See this issue.) 

Kilkee (Co. Clare).—February 2lst. Supply of plant, 
&c., in connection with the supply of electricity to the town: 
—Semi-Diesel engines; dynamos and motor boosters; accu- 
mulators; switchboard; line material; street lamps; erection 
of lines and fittings; house service meters; and house wiring. 
Conditions and specifications may be obtained from Mr. L. J. 
Lawless, consulting engineer, 19, Percy Place, Dublin. 

Leeds.—March 4th. Tramways and Highways Depart- 
ment. Miscellaneous materials, including (Sch. 12a) copper 
bonds; (Sch. 13a) electrodes.—Mr. J. B. Hamilton, commer- 
cial manager, 1, Swinegate, Leeds. 

March 29th. Electricity Department. 
alternator set, and steam turbine-driven 
plant. (See this issue.) 

London.—IsLincton.—February 25th. Electricity Depart- 
ment. Two electric dust collection vehicles, fitted with steel 
tipping bodies, and four horse-drawn street-watering vans. 
(February 8th.) 

HAMMERSMITH.—February 2th. Electricity Department. 
Twelve months’ supply of stores, including electric light sun- 
dries, insulated wire, meters, joint boxes, &c. (February 8th.) 

SourHwaRK.—Board of Guardians. Electric lighting instal 
lation at the Newington Institution. (See this issue.) 


Manchester.—February 19th. Tramways Committee 
Permanent-way points, tongues, crossing and hardened steel 
centres; electrodes for welding; and general -sfores; includ- 
ing electrical items. Mr. H. Mattinson, general manager, Cor- 
poration Tramways, 55, Piccadilly, Manchester. 

February 23rd. Public Health Committee. Supply, erec- 
tion, and maintenance of a 112-cell storage battery at Baguley 
Sanatorium, Cheshire. (See this issue.) 


New Zealand.—We.uincton.—February 2th. Post and 
Telegraph Department. Twenty miles of 1/20 copper wire, 
vulcanised-rubber, insulated, taped and braided to specifica- 
tion No. 116.* 


Work, including elec- 


One 1,500-kW and 


in connection with 52 
&., from Mr. A. 


One 12,000-kW turbo 
surface condensing 











262 





THE ELECTRICAL REVIEW. 





FEBRUARY 15, 19% 











Plymouth.— February 2lst. [Electricity Department. 
Electricity meters, cables (paper insulated), transformers. 
(February 8th.) 


Rhyl.—February 22nd. [Electricity Department. L.p. 
cables. (February 8th.) 


Spain.—March 25th. The Centro Electrotechnico in 
Madrid is inviting tenders for the supply of an electricity 
generating set required in connection with a wireless tele- 
graphy station. 

Stoke-on-Trent.—March 12th. Electricity Department. 
Neutral earthing resistance; three steam turbine-driven feed 
pumps; 600-Ah secondary battery. (See this issue.) 

Uruguay.—Montevipeo.—March 31st. State Electricity 
Supply Works. Six generating sets, complete with accessories 
and spares, consisting of Diesel oil engines and generators 
directly coupled.* 

Warrington.—February 18th. Electricity supertenant. 
12 months’ supply of transformers. (February Ist.) 
<4 paper and lead-covered distributing cable. (February 
) 
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Whitehaven.—February 29th. Corporation Electricity De- 
partment. A 1,000-kW geared d.c. turbo-generating set, com- 
plete with condenser pumps and pipework. (See this issue.) 

Wigan.—The Tramways Committee invites offers for the 
disposal of scrap metal. (See this issue.) 





*Further particulars can be obtained at the ‘Department ‘of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 





Closed. 


Bradford.—Tramways Committee. 

400 steel tires for tramcars (£1,150).—United Steel Co., Ltd. 

20 tons of brake shoes (£220).—National Rail and Tramway Appliances 
40 = nod brake blocks (£400).—Cole, Marchent & Morley, Ltd 
Electricity Committee. 

Reblading high-pressure end of No. 6 turbine.—C. A. Parsons & Co., Ltd 
Conditioning House Committee. 


Provision of small power<riven elevator in the main conditioning house 


for conveyance of tops to mechanical press (£95).—Jessop & Boydell, 
Ltd. 


Canterbury—Town Council. Accepted:— 

500-kW motor-converter (£2,144).—Bruce Peebles & Co., Ltd. 

Installation of motor-converter, with switchgear and cable connections 
(£555).—May & Hawes 

2,300 yd. of cable (£1,713).—Western Electric Co., Ltd. 


Colchester.—Board of Guardians. Accepted:— 
Installation of electric lighting at the Institution (£220).—Trustlove & Co 


Chesterfield.—Town Council. Accepted:— 


Lighting and starting set, &c., for Hunger Hill pumping station (£256), 
and for pumping plant for the Whispering Well pumping station 
(£1,820).—W. H. Allen, Son & Co., Ltd 


Erith.—Urban Council. Accepted:- 
Three 30-kKVA transformers (£86 cach).—British Electric Transformer Co., 
Ltd 


Hastings.—Town Council. Accepted:— 


Plant, &c., in connection with the new power staticn at 
Broomgrove : — 

Buildings, cooling pond, coal bunkers, &c. (£27,721)—Fairweuther and 
Ranger. 

300-ton weighbridge (£3500).—Henry Pooley & Son, Ltd. 

2,000 yd. 0.6 concentric high- oo le = egg armoured cable (£1,180 
per 1,000 yd.); 13,000 yd. 0.25 similar cable (£570 per 1,000 yd.); 
0.6 joint boxes (£4 7s. 6d. Bd ve en boxes (£2 17s. 6d. each); 
0.6 sealing ends (£2 17s. 6d. each); sealing ends (£2 2s. each).— 

T. Glover & Co., Ltd. 

Three-phase, 6,600-volt extra-high-pressure mein switchboard, non-inter 
locked cubical type (£2,519); combined 2-phase and single-phase extra- 
high-pressure main switchboard (£1, ee 3-phase, 230-240-volt medium- 
pressure main switchboard (£1,115).—Ferguson, Pailin, Ltd. 

26 200-KVA single-phase transformers (£17 1 each); six 100-kVA similar- 
type transformers: (£118 each); four 1,000-kVA Scott transformer 
sets, complete with self- balancing gear (£876 per set); two 250-kVA, 
3-phase transformers, complete with self-balancing gear (£435 each).— 
Ferranti, Ltd. 

Centrifugal oil filter and de-hydrator (approx. £340) Empson's Centri- 
fugals, Ltd. 
















Kettering.—Urban District Council. The following ten- 
ders were received for h.p. and l.p. cables :— 
L.p cable. H.p. cable. Total. 
£ £ £ 























British Insulated & Helsby Cables, Ltd 18,659 6,549 
Enfield Cable Works ' 18,699 55 
Callender’s Cable & Construction Co 18,898 

Siemens - Bros. & Co., Ltd. ; 18,667 3,55 
Union Cable Oo. ... . 18,414 6,450 
W. T. Henley’s Telegraph Works Co., Ltd 18,677 6,549 
Johnson & Phillips, Ltd. 18,875 6,614 
Western Electric Co. 18,873 6,608 
Pirelli-General Cable Works Co., Ltd. 18,622 6,538 





+ Provisiona!ly accepted. 


London.—Metropouitan AsyLUMs Boarp.—The following 
tenders for the installation of X-ray apparatus at the High 
Wood Hospital for Children have been received. The Works 
Committee recommends the acceptance of the tender of 
Messrs. Newton & Wright, Ltd. :— 





















Medical Association, Ltd is .. 4230 
Bonien & Wright, Ltd. (Recommended.) : is 225 
e. R. Butt SE so -_ a ee . nes oe wi 267 
Cox-Cavendish Electrical Co., Ltd. . <a a ous <a 279 
Watson & Sons (Electro-Medical), Ltd. , wi oe 289 
X-ravs, Ltd : ; : : 296 








Maidstone.—Town Council. Accepted:— 
Cables for small extensions (£156).—Enfield Cable Co 
Iransformer (2£96).—Hackbridge Electric Construction Co, 
Two boilers and accessories (£19,046).—Vickers-Spearing, Ltd. 
The other tenders for the boilers and accessories were :—C larke, Chap 
Ltd. (£19,193); Clayton & Shuttleworth, Ltd. (£19,445); . 
son, Ltd. (£19,667); and Babcock and Wilcox, L (£19,999) 






, Ind 
Manchester. — Electricity Committee. The folio, sth 


tenders have been accepted 
Cable.—W. T. Henley’s Telegraph Works Co., Ltd 
Motor-converter plant.—Bruce Peebles & Co., L 
Houston Co., Ltd. 
Supply of materials (among others) for the 
ing June 30th, 1924 :— 
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ré 
Adhesive tape.—Connolly’s (Blackley), Ltd.; Pomona Rubber Co, spufactul 
Rox compound (h.p.).—British Insuiated & Helsby Cables, Ltd; 4 ele sical i 

Dussek Bitumen Co. a 

Bittite tape.—Callender’s Cable & Construction Co., Lid smokeles 
Carbon brushes.—Le Carbone; Morgan Crucible Co., Ltd. ; decided 
Crucibles.—Morgan Crucible Co., Ltd. bi f 1 
Dynamo brushes.—W. Christie & Co., Ltd. pattery O° | 
Earthenware pipes.—Doulton & Co., Ltd.; Thos. Wragg & Sons. Le the Mac ‘Jau! 


Fuse boxes.—Siemens Bros. & Co., Ltd.; Sykes & D the Cor} 
Insulators.—Bullers, Ltd.; Doulton & Co., Ltd.; Gaskell & Gr al bonis! 
f carbon! 
J + s Macintyre & Co., Ltd. i Ca? 
Tapes, &c.—J. Bonas & Son; Siemens Bros. & Co., Ltd ess fuel Pp! 
Trifurcating boxes.—British Insulated & Helsby Cables, Ltd; Syamshe same |} 
and Dyson. . re 


y uce 
Tubing and accessories.—Simplex Conduits, Ltd. ps produc 
Wire, d.c.c. and silk-covered.—Concordia Electric Wire Co., Ltd cluding ¢ 
Wire, tinned-steel binding.—Bruntons, Musselburgh ke and | 
Wire, pure tin fuse.—Hawkins Bros. & Co., Ltd. ble by-pr' 
Wire, pure tinned copper.—Frederick Smith & Co ” i in 

treater 

Tramways Committee. Accepted :— ates hav 
Automatic rail planer.—Equipment & Engineering Co., Ltd nd work 1 
Electrically-driven air compressor.—Ingersoll Rand Co., Ltd . Supple 
Newcastle.—City Council. Accepted:— 4" Tel 


Electrical installations for houses on the Walker housing estate.~ ry Eth in! 
Jesmond Electrical and General Engineering Co., Ltd. (£494); Phigi? °°". 
William Wood (£491); T. G. Usher & Co. (£487); Reid, Ferens andi i Years, 
Co. (£465); Falconar, Cross & Co. (£495); Robson & Coleman (£4) result of a 
G. S. Douthwaite & Co. (£228); Fletcher Bros. (£467); Thoms shad be 
Atkinson (£226); Gray Bros. & Co. (£235); Wilson & Ridley (at ut ag 
Arthur J. Knight (£473). wary a 

Natural 


Salford.—_Tramways Committee. Accepted: financier, 














Six four-motor controllers (£86 each) and two two-motor controllers (6 the 
each) for bogie cars.—English Electric Co., Ltd. med.” 
2,000 yd. of l.p. cable and 700 yd. of h.p. cable (£860).—W. T. Glover an ried, 
Co., Ltd. pvention 
2,500 yd. of l.p. cable (£421).—Macintosh Cable Co., Lid that, so f 
Stafford.—Town Council. Accepted:— a fnanc! 
100-kKVA transformer (£142); switchgear in connecti 4 new alter mental i 
nator (£476).—English Electric Co., Ltd. tary to @ 
formatiol 
as it was 
romotic 
. pany 
Forthcoming Events. Bp Uoited 1 
is brie 
British Electrical Development Association.—Friday, }* ry 1ith. at fm telephon 
the London School of Economics. At 7.30 p.m. Salesr ship Conference 4 
Manchester Electro-Harmonic Society.—Friday, Feb 15th At the E uca 
Albion Hotel, Manchester. At 7.30 p.m. Concert FH 
National Association of Supervising Electricians.—s February cf the | 
16th. At the Holborn Restaurant. At 6 p.m. Annua er and musk Nort 
evening. ectures 
Faraday Society.—Monday, February 18th. At the roon { the Chem : eh 
Society, Burlington House, Piccadilly, W.1. At 8 p.1 Lecture by Mr piven at 
A. P. Laurie on “A Magnetic Theory of Valency.” March 
Electrical Power Engineers’ Association (North-Eastern Division). } 
Tuesday, February 19th. At the Literary and Pt a lnsti u Appe' 
Corporation Street, Middlesbrough. At 7 p.m. P n “ Para moto 
Running of a.c. Stations,” by Mr. Howarth : LR 
Wednesday, February 20th. At the Crown Hotel, > stle. At 64 
p-m. General meeting. At 8 p.m. Paper on “ Par ning ol : 
Stations,"" by Mr. Howarth Fatal 
ituminating Engineering Society.—Tucsday, February | At the Hou the Mi 
of the Roy: al Society of Arts, John Street, Adelphi, W.( 8 p.m. Dis fice. 
cussion on “‘ Some Aspects of Railway Lighting.” id 
Royal Society of Arts.—Wednesday, February 20th. \t John Sweet : r 
Adelphi. At 8 p.m. Paper on ‘ New Uses for Rubt Mr. leaths, 
Burgess. 922 
Institution of Electrical Engineers.—Thursday, Febru =ist At vere | 
Hotel Cecil. At 7 p.m. Annual dinner. ie sre att 
° (Studenis’ Section).—Friday, February Lith. At tution. Al ai 
6.30 p.m. Paper on “ E.h.t. Switchgear,’’ by Mr. | rfeld. ; surTace 
(informal Section).—Monday, February 18th. A Instituto 921. 
- Victoria Embankment, W.C. At 7 p.m. Discussion « trical De accide 
velopment in France,” to be opened by Mr. E. M. M: eh i 
(Scottish CGentre).—Srupents’ Section.—Friday, F —ne Dr Tra 
the Royal Technical College, Glasgow. At 7.30 p.n ess by 
S. P. Smith. Switz 
(North-Western Centre).—Tuesday, February lth. na shich 
Club, Manchester. At 7 p.m. Paper on “* Some Resear n the <& nereon 
Use of Electricity in Coal Mines,” by Prof. W. M. Tt 4 
(North-Midiand Gentre).—Tuesday, February 19th. At the Unive as 2 
sity, Leeds. At 7 p.m. Paper on “ Single-phase Indu Motors, ° vho | 
Mr. E. Barker. . with | 
(East-Midland Sub-Centre).—Tuesday, February 1 0 de 
Technical College. At 6.45 p.m. Paper on “ Recent | pments | ectr 
Radio Communication,” by Mr. H. V. Field ; ine tra’ 
(Mersey and North Wales (Liverpool) Centre). , eon nw 
18th. At the University of Liverpool. At p-m. a it is 
Popular lecture on “ Radio Reception,” by Prof. * W chant, whe 
Physical Society of London.—Friday, February 22nd. At! Imperial % rae 
lege of Science, South Kensington, S.W. At 5 p.m. Papers on : partr 
Generalisation of Whitehead’s Theory of Relativity,” by ™ : — other 
** The Structure of the Atomic Nucleus and the Mechanism 0! eo Tn 
gration,”” by Dr. Hans Pettersen. “ The Effect of a Magnet a F 
the Surface Tension of a Liquid of High Permeabilit by Winures ot § 
Rolton and Mr. R. Stanley. carn 
Birmingham and District Electric Club.—Friday, February —-00. 0 proo 
Grand Hotel, Birmingham. At 7 p-m. Lecture on “ \ = plait 
phony,’’ by Mr. H. Humphries. he dia 
Institution of Mechanical Engineers.—Friday, February At g 
Institution, Storey’s Gate, S.W.1. At 6 p.m. Annual general meeting. Way 
Junior Institution of Engineers.—Friday, February 22nd. At 30. Viciu whe 
Street, S.W.1. At 7.30 p.m. Lecturette, “** Ciment Fondu Its 3 capi 
facture nd Special Uses," by Mr. J S. Marshall 
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Co 

n Co, 

8, Ltd. es 
clarke, Ch Rubber Latex Boards.—At the Engineers’ Club on Feb- 
(eta y 4th a paper was read before the Institution of the 
ee a. Industry by Mr. F. Kaye, on the use of rubber 
The folly ” in th manufacture of boards, leather and linoleum 

Se eetes, &e.. and cn the vulcanisation of these products. 

British Mbe author pointed out that the new process should lead to 






the greatl; extended utilisation of rubber and to the intro- 
tin of a wide range of new products made by paper- 
a an Latex could be used in the 
ul —" 





IX mo } . a 
ths eng board machines. 







Rubber Co, mapufacture of asbestos boards and boards for use in the 
bles, Ltd.; (Lp, electrical industry. 

Ltd smokeless Fuel Production.—The Corporation of Glasgow 
Ltd, sroceed at once with the erection of a five-unit 


yded to y 
~~ . pr # eon for the manufacture cf smokeless fuel on 
the Maclaurin system. ‘The inst illation, which will be erected 
~ at the Corporation's gasworks at Dalmarnock, will be capabie 
‘askell & Greil: -arhonising 35,000 tons of coal per annum, and the .moke- 
Ltd + fuel produced will, it is hoped, be sold to the public at 
bles, Ltd.; Syidlll sh ye price as coal having a similar heating value. The 
vill be used for various purposes in the works, 
neluding the firing of boilers, thus taking the place of the 
ke and producer gas which are used at present. The valu- 
sble by-products which it is expected will be obtained will be 
treated in the chemical section of the gas department. Esti- 
sates have been accepted for the construction of the plant, 
Leg ood work is to begin immediately.—Times Trade and Engineer- 
es g Supplement 


4“ Telephone "’ Inquest.—An. inquest was held on Febru- 
ay ith into the cayse of death of one Graham Buckley, aged 
® years, which occurred in Westminster Infirmary as the 
rsult of an accident in the street. The evidence showed that 
ie had been in very low water and was admitted to the Infir- 


&g & Sons, Le 
¥son . 


the salt 
8 produc ed V 

ga 

Co., Ltd 


housing esta. 
d. (£404); Phitiy 
Reid, Ferens ang 
t Coleman (2465 
£467); Thomas 


~ Sy wy last August. The verdict returned was ‘‘ Death from 
Natural Causes.” The Press reports stated that he “ was a 

s inancier, and that ‘it was through his instrumentality 
controllers (69 + the telephone was introduced into this country.”’ He 
y. 26 med,” so it was stated, ‘‘a company and popularised the 
vention.” In view of these statements we ought to say 

thet, so far as the telephone was concerned, Buckley was not 

a fmancier, and no evidence is extant that he was instru- 

. w alte. wental in popularising it. He occupied the position of secre- 
tury to a Mr. Ormes, who was indirectly concerned in the 

fymation of some foreign and subsidiary British companies, 

ut was more particularly identified with Mr. Eldred in_ the 

promotion of the London and Globe Telephone Co., which 

mpany endeavoured unsuccessfully to compete with the 

, BB (nited Te'ephone Co. The London and Globe Co.'s existence 


as brief, and with it Mr. Buckley’s connection with the 
ry lith. 4M telephone ceased. 
ship Conference = 
15th. At the Educational. — Farapay House Duirtoma.—The letters 
F.H. are the official indication that the user is a possessor 


Februar {the Diploma of Faraday House. 


ea NortHampTon Potytecunic Institute.—A course of four 
f the Chemi lectures on ‘‘ Industrial Applications of X-Rays’’ will be 
cture by Mr. MM given at the Institute by Mr. G. Norman Kemp, B.Sc., during 
March. (See our advertisement pages to-day.) 
1 Division). 
— Appointments Vacant.—Charge engineer, for the Wolver- 
mpton Electrical Engineer's Department (Grade 8, Class F, 
stle. At 64) 7 N.I.B. Schedule). (See our advertisement pages to-day.) 
ning o 
Fatalities in Mines.—A preliminary statement issued by 
. a How i the Mines Department for the year 1923 (H.M. Stationery 


Office, price 4d. net) shows that in the mines and quarries of 
John Street, J (teat Britain there were 1,230 fatal accidents, causing 1,379 


Mr. PJ. @ deaths, as compared with 1,081 accidents and 1,160 deaths in 
. 1922. In coal mines, out of a total of 1,289 fatalities, 60 lives 
were lost due to explosions of firedamp or coal dust, and 12 
tution. A are attributed to electricitv—10 underground and two on the 
Ae surface—as compared with a total of six in 1922 and one in 
institvt, «21. In metalliferous mines and quarries there were no 
ol accidents due to electricity in 1923. 
2nd. At 
ess by Dr Travelling School for Engine Drivers.—As is well-known, 
Engineers’ ( Witzerland is gradually electrifying her Federal railways, 
a te Sh vhich work naturally entails the adapting of the present 
ose hersonnel to future exigencies. The Chemins de Fer Fédéraux 


Motors,” by ff 2S No intention of dismissing the engine drivers and stokers 
vho have been in its service for years; 60, simultaneously 


the Derby J With the electrification of the railroads, a travelling school for 
pments in electrical training has been instituted for mechanicians. This 

Februar travelling school” consists of a large green railway coach, 

meeting on which are painted the words “ Wagon d'Instruction; ”’ 
hant, DS it 18 coupled to any train, and ‘transported to the centre 
nperial Cor here instruction is to be given. It is divided into two com. 
G. Tempk fartments, admirably fitted-up, the first as a lecture-room, the 
ts Disine (Other as a sort of museum. 

ay A In the lecture-room are a long table and a certain number 


of Seats, a black-board, and a projection screen (for the 
1. At th “armage can be turned into a dark-room by means of light- 
atic Tek proof shutters), ample apparatus are provided for ex- 

a caning simple electrical phenomena, as well as an excellent 
necting, 7 gram of the model of the tractor used on the Swiss rail- 
. View ays, anda switchboard. Here lectures are given to the men, 


Its Manw- who show » keen interest in them, and who prove themselves 
capital stud, nte. 




















The second carriage, quite as well heated and ventilated as 
the first, is a never-ceasing source of interest: in it, duly 
classified, are to be seen apparatus for practical demonstra- 
tion, magnets, electro-magnets, ammmeters, voltmeters, models 
of dynamos, accumulators, &c., as well as examples of the evil- 
doings of short circuits and so on, and diagrams of all sorts 
of electrical accessories, and their arrangement on locomotives. 
The course of instruction comprises a programme of about 
forty lessons in theory and experiments, and about ten in 
engine management. The men are accompanied on a trial 
tractor by one of the engineers of the C. F. F., and “‘ drive ”’ 
under his direction a certain number of times. Then, when 
they give proof of their capability to run the locomotive on 
their own, they are entrusted with the entire responsibility 
for the train. 

In the centre of Lausanne alone, about a hundred men are 
being instructed, with very satisfactory results, while other 
courses of instruction are being given, or have already been 
given, at other depdts. The locomotives actually studied are 
1,800-h.p. (one-hour), 1,560-h.p. (con'tinuous); they weigh 
81 tons and their maximum speed is 90 km. per hour. It is 
hoped that the whole of the line from St. Maurice to Lausanne 
will shortly be run by electricity, which will mean that from 
the Vaudois capital to the other side of the Simplon, steam 
will have been done away with, as is already the case on the 
St. Gothard and Zurich sections. 


The Transmission of Electrical Energy in Transitu.x—The 
second general States’ conference of communications and 
transit was held recently at Geneva, when two conventions 
were signed with regard to the international transit of elec- 
trical energy and the utilisation of hydraulic power. At the 
first conference, which was held at Barcelona, a resolution 
was passed expressing the opinion that it was desirable that 
the States possessing electrical energy in abundance should 
supply energy to those States which lacked it, and that the 
question should be referred to a committee for examination. 

The commitee, reporting at the Geneva conference, stated 
that on investigating the question it was found that the 
problem could not be studied with advantage in the general 
terms set forth. Under these circumstances the subject was 
considered under two separate headings, namely, the trans- 
iission of electrical energy in transitu and the laying-out of 
hydraulic powers; both of these being of interest to the 
nations in general and capable of forming the subjects of inter- 
national obligations. 

As a result of the work of the committee, the conference at 
Geneva has led to the signing of two conventions. The first, 
to which representatives of twelve States appended their signa- 
tures, concerns the transmission in transitu of electrical 
energy, and it forms the first attempt at international regula- 
tion of the matter. The novelty of the problem and the 
absence of any international experience in this domain had the 
effect of raising great difficulties, which had to be overcome 
in order to reach an understanding acceptable to all States. 
Transmission in transitu necessitates the establishment of a 
high-pressure line on the territory of the country through 
which the energy is to be transmitted, a line which can serve 
no other purpose, and the transmission is not capable of 
being of direct and immediate advantage to the State granting 
the through right-of-way. Despite these circumstances, the 
conference succeeded in reaching an agreement preparing the 
way for future work. The convention only comprises obliga- 
tions of a moral order destined to facilitate agreements be- 
tween the States. Thus energy in transit is not to be subject 
to any special tax, but the State authorising the transmission 
over its territory is not to bear any costs, and technical solu 
tions must not be influenced by any consideration of a political 
order. 

The second convention, which was 
sentatives of eleven States, also 
in the matter of international! 
is to develop arrangements between States for the 
utilisation of hydraulic power. Hitherto such arrange 
ments have been entered into as between one State and 
another, which is said to have often rendered it very difficult 
to attain to an agreement. 

In the first place, the second convention acknowledges the 
right of each State to carry out on its own territory works for 
the utilisation of hydraulic power, and it then deals with cases 
where the utilisation of such power involves an international 
study. A special article treats of the protection of the in- 
terests of States capable of being prejudiced through the utili- 
sation of hydraulic power, although no obligatory procedure 
has been outlined for the settlement of differences, it being 
left to the States themselves to fix the procedure in each 
particular case by agreement. 

The protocols of the two conventions remain open until the 
end of next October for the signature of any State repre- 
sented at the conference, of any member of the League of 
Nations, and of any State to which the Council of the League 
of Nations has communicated for this purpose copies of the 
conventions. 

At the conclusion of the second conference, the consultative 
and technical committee of communications and transit was 
reappointed. Among the countries represented on the com- 
mittee are Great Britain, France, Italy, and Japan as per- 
manent members of the Council of the League of Nations: 
and Austria, Belgium, Chile, China, Colombia, Cuba, Spain 
Greece, Norway, Poland, &c 
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Electricity in Agriculture—The Implements Committee 
of the Highland and Agricultural Society recently considered 
a letter from Mr. Andrew McDowall, Castle Douglas, con- 
taining a proposal that the Society should offer a monetary 
reward of, say, £5,000 for an effective method of reducing 
the cost of cultivation. Mr. McDowall has in view the 
utilisation of cheap electric power, produced by a central 
power station, for the operation of electric tractors for 
ploughing and otherwise cultivating the land. He is of 
opinion that by this method the cost of ploughing could be 
reduced by 50 per cent., and his proposal is that the sug- 
gested prizes should only be awarded on condition that such 
saving is demonstrated.- Professor Stanfield, the Society's 
engineer, pointed out the practical difficulties involved in the 
proposal, and the Committee decided to defer arriving at a 
final decision. 

















Roaring Telegraph Wires.—The peculiar roaring sounds 
which may be heard in telegraph wires before changes in the 
weather take place have attracted the attention, during the 
past summer, of M. Nodon, chairman of the Société Astrono- 
mique de Bordeaux, France. The results of his investigations 
are that they are the effects of the attraction and vibration 
of the wires occasioned by electrified atmospheric masses, 
indicating, in France, the approach of storms from the north 
to the south or of squalls from the ocean when from west to 
the east. These facts, he considers, are of interest in fore 
casting changes of weather, and he suggests the installing of 
aerial conductor lines in suitable observatories planned accord- 
ing to the two principal directions, with amplifying micro 
phones at the tops of the posts in contact with the conductor 
wires, allowing the directing of the roarings produced by the 
vibration of the wires into the observatory, where they will 
he discriminated and registered. Warnings obtained in this 
way, he considers, will be particularly serviceable to the 
fishing and other marine services in localities subjected to 
sudden squalls, such as, for instance, the bottom of the 
Gulf of Gascogne. 




























Institution Notes. 





Radio Society of Great Britain.—ANNUAL CONFERENCE OF 
AFFILIATED Societies.—The annual conference of the affiliated 
societies of the Radio Society will be held at 2 
March Ist, at the Institution of Electrical Engineers. 









p.m. on 







Institution of Engineers (India).—Sourn Inp1An Associa- 
TION.—The inaugural meeting of the South Indian Association 
_of the Institution of Engineers (India) was held last Decem- 
ber in Madras, when a large company was present, under 
the chairmanship of the Hon. Mr. A. P. Patro. Mr. Cart- 
wright moved that the South Indian Association of the Insti- 
tute of Engineers (India) be formed. Mr. J. W. Madeley 
seconded, and the proposition was carried. Mr. Ramalinga 
Iyer then delivered the inaugural address. He referred to 
the attempts made for forming an association by Sir Thomas 
Holland, Sir Claude Hill, and others. The chairman then 
declared the Association duly formed. In Great Britain and 
America, he said, there were institutes for special branches of 
engineering work, but in the Institution of Engineers in India 
were combined all those special features.—Indian and Eastern 
Engineer. 




























South Wales Institute of Engineers.—For his inaugural 
address before the Institute at Cardiff, on January 24th, Mr. 
W. A. Chamen, engineer and manager of the South Wales 
Electrical Power Distribution Co., the incoming president, 
took as his theme the recognition and adoption of Christian 
principles in the conduct of industrial affairs. His experience 
as a member of the District Joint Industrial Council and of 
the National Joint Industrial Council (Electricity Supply) 
for the past three years had made him, he said, a wiser man. 
The annual dinner was held at the Royal Hotel, Cardiff, on 
the same evening. 














Institute of Marine Engineers.—The annual conversa- 
zione, which was to have been. held on February Ist, 
been postponed until March 2st. 





has 







American Institute of Electrical Engineers.—Last week 
the American Institute celebrated the fortieth anniversary 
of its formatién. The annual meeting was held at Phila- 
delphia, from February. 4th to 8th. On the first evening the 
career of the Institute was to be reviewed by pioneers such 
as Messrs. E. Sperry, Elihu Thomson, T. C. Martin; and 

J. Carty, and the Edison Medal was to be presented to 
Mr. J. W. Lieb. There were to be niné technical sessions, 


at which over 40 papers were to be discussed, covering a 
wide range of subjects. 














Institution of Electrical Engineers.—LnrormaL Mertinc.— 
At the informal meeting, on February 4th, Mr. A. F. Harmer 
was in the chair, when Mr. F. W. Grawter opened 
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« discussion on storage battery troubles, 
of a number of lantern~ slides showing 
and the construction cf the plates in 
He claimed that the average engineer and 
had a mechanical rather than a _ chemica 
battery, and the troubles were mainly due 
He urged that expert advice be taken « 
symptoms occurred. Mr. W. R. Rawling 
opinion that a slower rate of charge se 
a longer life for the battery. Mr. J. W. Be 


with the aid 
types of cells 
irlous tages 
attery OWner 
View of his 
mishandling 
Ctly unusual 
Xpressed the 
“d to eDsure 
sald that, if 


a battery be rated at 100, 99 per cent. of its utility Would 
depend on treatment. In spite of the clearest directions frog 
the makers, the mortality among batteries rt 


; : S Very mucl 
greater than it should be. He knew of electricity works ; 


on the most rigidly economical lines where 

teries were charged in the most extravagant 
had to undergo “forcible feeding.’ Mr. J 

lieved the G.P.O.-reckoned the life of a tele; 
about 150 cycles of charge and discharge. Mr 
said that, broadly speaking, makers’ instructions were ‘pot 
always consistent, and certainly not suitab or the ; 
ditions under which an ordinary house batter 
Messrs. W. R. Cooper, A. F. Harmer, A. G 
Hook, W. A. Ritchie, and F. A. Sclater also ke, and Vt, 
Crawter summed up the discussion. 
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Institution of Heating and Ventilating Engineers,—yy, 
annual general meeting of the Institution of Heating ang 
Ventilating Engineers was held at the Holh 


Restaurant 
London, on February 11th, when Mr. P. M. | 


renville was 


made president for the year. In his president iddress he 
suggested that younger members should | included 

the Council and on pa rag Other sugy ns for the 
future were the formation of provincial bran: and the 
institution of a bureau of information. He said the research 


committee had made very considerable progress in providing 
reliable data and he appealed for financial support to ensure 
that the investigations should continue without intermissioy 


Sir George Croydon Marks, M.P., at a later delivered 
an address on the subject, ‘‘ Inventions and Industries.” 
referred to the misconception in the popular mind as to what 
constituted invention as against what was described as dis 
covery, and to the strange confusion of ideas regarding th 
protection of inventions “by Letters Patent. He said that 
‘discovery ’’ might be defined as the bringing to light of 
what was already existent, but concealed on iden from 
view, and therefore unappreciated by the ordinary observer, 


not the bringing into existence of something which, but fo 
the investigator’s discovery, would never have existed; thus 
Newton, Harvey, Faraday, and others did not invent, but 
discovered. On the other hand, ** invention *’ was concerned 
with originating or producing something which did not pre. 
viously exist, or doing in an improved way something which 
had previously been done otherwise. Thus Bessemer invented 
the process by means of which sulphur was removed from 
steel, Watt invented something which permitted steam to be 
economically used in an engine; and Edison invented 3 
filament, which, under the influence of an electric current 
and when enclosed in a vacium chamber, or globe, emitted 
light. The speaker then referred to the misapprehension 
in the popular mind as to the reason for the grant of a patent 
by the State, and said that what the State sought was the 


development of new industries, or the improvement of its 
industrial resources, based upon that > og “ee inventor had 
originated and sanded: in other words, w ymething 
in the nature of a bargain or contract toe the State 
and the individual, by which the latter surrendered the pros 


pective sole enjoyment of his invention for a State-protected 
limited period of monopoly. By this the Stat: sured for 
the nation the free use of the invention at the end of the 
patent period, and gave the nation the benefit of the m 
provement, or the new industry, which, but for the inventor, 
would not have had existence. Finally, the speaker warned 
his nearers against the astounding and revolution proposa 
lately before the League of Nations, relating to inventions 
which, if proceeded with, would have a disastrous effect on 
industries depending on the development of scientific know 
ledge, as it proposed protection for the lifetime of t nventor 
and 50 years afterwards. 


Junior Institution of Engineers—On February 1st Mr. 
J. Ward, B.Sc., M.I.Mar.E., delivered a lecturette on “ Tor 
sion Meters,’’ and described the principles of sever»! makes 
The Hopkinson-Thring is the one that is used in most of the 


ships of the Navy, and Messrs. Siemens Bros. & (w., Ltd 
loaned one of the smaller sizes of this type for demonstration 
The inventors of the various types of instrun 3 Welt 
engineers who had a sound knowledge of the physica! sciences, 


and although’ junior engineers were inclined to begrudge the 
time they had to spend at physics lectures and laboratores 
the lecturer’s advice to them was to grind in the principles 
thoroughly, and then the practical applications wou'd easily 
follow. 

On Friday last Mr. Kenneth Gray, F.S.I., M.P San, 
delivered a lecturette on ‘Some Physiological Aspect 
of Heating and Ventilation.’ He said the usual fom 
of estimate for the heating system of a_ larg build- 
ing provided for apparatus sufficient merely for mail 
taining a certain interes] temperature with « giver 
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rature. Attention was focused almost entirely 
this one guality—temperature. But the greatest degree of 
- - attained out of doors when the sun was shining 
as cool moving air; the temperature of the air 
tively unimportant, but the other qualities which 
secount were radiant heat and humidity. It was 
“reproduce these out-of-doors conditions inside a 
atral heating was economical, but the distri- 
at by heated air fell very far short of the ideal. 
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bution of 

mediators heated by water or steam tended to produce an 
Bs osphere which was too dry, but they kept the fabric of the 
oi m. and with an efficient inside system of radiant 
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ndows could be left open with impunity. This 
y the case when the outside temperature was 
; in England, although in countries where the 
fell to zero or below it might not be possible. 
discussion Mr. Gray said he thought that the 













During | ‘ ; ° come, tenell 

sumber of north lights used in factories-was not always justi- 
fed, because the advantage of extra good light was often 
utweighed by the big expense of suitable heating apparatus. 
Some improvement was now obtained by the use of double 
glazing. 
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with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep. readers of the ExvecrricaL Review posted as to their 
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At the annual general meeting of the South African Institute 
f Electrical Engineers, held on January 17th, Mr. B. SANKEY, 
general manager of the Johannesburg municipal gas and 
electricity supply department, was formally installed as presi- 
lent of the Institute for the ensuing year. 

The staff of the Portsmouth Corporation Tramways has 
presented a smoker's cabinet to the traffic superintendent, 
\r. V. M. Munrorb, to commemorate his 70th birthday and 
tion of 50 years’ tramway service, together with 

















on comp. 

, rose bow] for Mrs. Munford. 

Mr. A. E. Easruore, works manager for Petters, Ltd., 
Yeovil, who is taking up an important position at Coventry 
with the British Thomson-Houston Co., Ltd., has been pre- 
voted by his colleagues with a canteen of cutlery, and by 





the directors with a bookcase. His successor is Mr. BH. P. 
Wrinch. Mr. Easthope was formerly on the staff of the 
British Thomson-Houston Co. 
Mr. G. H. Hume, L.C.C., M.P., who has received the 
honour of knighthood, was chairman of the Highways Com- 
mittee of the L.C.C. from 1914-1919, and has been chairman 
f the Electricity Committee since 1913. 

Sir J. S. Harmoop Banner, M.P., who appears in the 
Resignation Honours List to receive a baronetcy, is vice- 
chairman of British Insulated and Helsby Cables, Ltd., and 















is on the boards of many well-known associated electrical 
undertakings. 
On the occasion of his retirement from the chair of Elec- 





in the Royal Technical College, Glasgow, 


f ineering é y 
was presented with a deposit 


MaGnus MACLEAN 


trical Er 
Profess: yT 









receipt for a substantial amount and a silver salver with 
inseriptic and his two daughters each received «a 
turquoise-rnounted toilet set. The presentation was 





made by 
of prominent citizens. 


lord Blythswood, in the presence of a large company 
His Lordship said there were hundreds 









of men al! over the world who had passed through Professor 
Maclean's hands, either at the University or the Technical 
College, 2nd who acknowledged with pride that they owed 


much to his teaching. Dr. Maclean had been for 15 years 
assistant to Lord Kelvin at Glasgow University, and later 
he had been for 24 years the professor of electricity in the 
Royal Technical College. Professor Maclean, in reply, said 
that during the 40 years he had been teaching in Glasgow 
more progress.had been made in the application of electricity 
to industrial purposes than was made in several centuries 
previous! He proceeded to trace the main outlines of 


electrical development as he had witnessed it. 

Mr. James Hurron, designer of internal combustion engines, 
has just joined Messrs. Vickers-Petters, Ltd., Ipswich, as their 
chief mechanical engineer. Mr. Hutton has had a wide 


in this branch of engineering, extending over about 


experien 
years, with such firms as Vickers, Ltd., Crossley 


twenty-f 


Bros., The British Westinghouse Co., Harland and Wolff, and 
Prior to joining Vickers-Petters, Ltd., with the Keighley Gas 
and Oil Engine Co. 


Obituary.—Mr. Gorpon Layton.—We regret to record the 
death of Mr. Gordon Layton, managing director of the Cos- 
mos Lam; Works, at Brimsdown, of the Metropolitan-Vickers 


Electrical Co., Ltd. Prior to his joining that company, in 
1899, Mr. Layton was manager of a company which interested 
itself in the running of a service of electric cabs in London. 
In 1899 he was specially sent to America by the British 
Westinghouse Co., with # number of other men, to study 


and familiarise himself with the American Westinghouse 
Co.'s methods of production. They were popularly known as 





the ‘‘ Holy Forty.’’ Mr. Layton returned to Manchester about 
the end of October, 1902, and took up work in the company’s 
correspondence department, of which latterly he became chiel 

He was then transferred to the sales department, and was ap 

pointed later on manager of the Manchester district office, 
which position he held for many years. Subsequently he 
returned to the works, and became manager of district offices 
under the general sales manager, then Mr. Blunt. After 
some time, Mr. Layton paid a short visit to South Africa 
on the company’s behalf, and shortly after his return to this 
country became manager of its ‘‘Cosmos’’ Lamp Works 
at Brimsdown, and finally managing director, the position 
he held when he died. He leaves a widow and three children. 
Mr. Layton was largely interested in promdting the Engineers’ 
Club in Manchester, and subsequently the London Engineers’ 
Club; he wrote the letter signed ‘‘ M.I.E.E.’’ in our issue of 
December 3rd, 1920, which set the latter scheme in motion. 
The funeral took place on Tuesday, February 5th, at Islington. 
Sir Philip Nash, chairman of the Metropolitan-Vickers Co., 
Colonel Cradock, and thé managing director, Captain Hilton, 
were present. 

Mr. H. Boorn.—The death occurred, at Whitehill, 
Wrotham, Kent, on February Ist, of Mr. Henry Booth, who 
had for 20 years been on the staff of the Westminster Electric 
Supply Corporation, Ltd. He was 71 years of age. 

Mr. Epwarp Dean.—We learn with regret of the death, 
on January 25th, of Mr. Edward Dean, who, for the past 18 
years, was general superintendent of the Century Electric Co., 
of Saint Louis, Mich. He was struck by a motor-<ycle and 
died a few hours later. Mr. Dean, who was 57 years of age, 
was a native of Michigan. 

Mr. W. G. L. Rippite.—We regret to learn of the death 
of Mr. W. G. L. Riddle, a past-president and honorary life 
member of the Birmingham and District Electric Club. 












New Companies Registered. 
Ltd. (195,452). — 


Capital, £2,000 in £1 shares 


Private company. 
To acquire the busi- 


Auto- Electrics, 
Registered February Ist 


ness carried on at 65, Green Lane, Old Swan, Liverpool, by A. Hewlett and 
H. B. Ward, as “ Hewleit’s Motor Instruments Co.,"" and to carry on the 
business of manufacturers and repairers of, and dealers in auto-car accessories, 
including electrical testing instruments, &c The subscribers (each with one 
share) are A. Hewlett, Spring Cottage, Green Lane, Stoneycroft, Liverpool, 
instrument maker; H. B. Ward, “ Rock Hey," Victoria Park, Wavertree, 
Liverpool, instrument maker; F. E. Golding, 53, Litherland Park, Liverpool, 
instrument maker. The first directors are not named. Secretary: J. H. P 
Cragg. Registered office: 3, The Arcade, Lord Street, Liverpool 
Flexible (195,431).—Private company. 


Lamps, Ltd. 
Registered January 3lsi. Capital, £5,000 in £1 shares 
Sandbrook the benefit of inventions reé 


To acquire from A. A 


certain existing lating to electric lamps 


for road vehicles, &c. The first directors are :—J. J. Brocklebank, Upper Ter- 
race Lodge, Hampstead, N.W.3, director of Brooks (Motors), Ltd.; A. |! 
Sandbrook, 22, Cochrane Street, St. John’s Wood, N.W.8; C. G. Brockle- 


bank, The Manor, Davies Street, W. Qualification, £100 shares. Registered 


office : 99, Wigmore Street, W 


The E.L.P. Syndicate, Lid. (194,442).—Registered as a 


private company on January 3lst, with a nominal capital of £2,000 in 1,700 
7 per cent. cumulative preference shares of £1 each and 6,000 ordinary 
shares of ls. each. Objects:—To carry on business as a hydro-electric, elec 
tric, hydraulic, and other power supply company, and that of railway and 
tramway proprietors, financiers, concessionaires, &c. The subscribers (each 
with one share) are H. A. Crowe, “* Aysgarth,’’ Worple Road, Wimbledon, 
S.W.20, solicitor’s articled clerk; Miss W M. Coffey, 41, Melrose Avenue, 
Wimbledon Park, S.W.19, clerk. Messrs. Crompton & Co., Ltd., may appoint 


agreement between this company and Crompton 
which is set out in the schedules to an agreement 
td., and the Melford Industrial Corporation, Ltd.), 
continues in operation, but as soon as the agreement is determined, the two 
directors so appointed shall cease to hold office. Two others directors shall 
be appointed by the Melford Industrial Corporation, Ltd., and upon the said 
agreement ceasing to operate, and the directors appcinted by Crompton and 
Co., Ltd., relinquishing office, the ordinary shareholders shail thereupon be 


two directors so long as the 
and Co., Ltd. (a draft of 
between Crompton & Co., I 


entitled to appoint two directors. During the operation of the said agree- 
ment, the chairman shall be appointed from time to time by the four 
directors so appointed from outside their own number. The chairman shall 
rot have a second or casting vow the said four directors fail to agree 
upon a chairman, the names put forward by any of the four directors for 
the office, and voted upon by the Board, shall be submitted to the president 
for the time being of the Institution of Electrical Engincers, who shall 


make the appointment from among the names so submitted to him. Remunera- 
tion £2100 each per annum. Secretary: T V Javies. The registered office 
is at Salisbury House, London Wall, E.C 

Parsons & Co. (Hove), Ltd. (195,523).—Private com- 
pany. Registered February 4th. Capital, 26,000 in 2£1 To take 
over the business of wholesale and retail ironmongers and builders’ merchants 
carried on by J. Parsons & Sons at 124, Church Road, Hove, and to carry 


shares 


on the same and the business of dealers in electrical requirements, oils, 
colours, &c. The permanent directors are J. Drake, Greenhill, Rother- 
field, Sussex, gent.; F. Parsons, 8, Pembroke Avenue, Hove, builder; H. W 
Spenceley, 15, Brooker Street, Hove, ironmonger. Qualification, £100. Re- 
muneration as fixed by th yumpany. Secretary: H. W. Spenceley. Regis- 

tered office: 124, Church Road, Hove. 
Lentz Patents, Ltd. (195,468).—Registered as a private 
Ist, with a nominal capital of £90,000 in 21 shares 


company on February { 
Objects :—To carry on the business of civil, marine, mechanical, 
motor, and general engineers, brass, iron, and metal founders, brass finishers, 
metal workers, builders, public contractors, metallurgisis, woodworkers, ship 
and boat builders, builders of locomotives, motor-cars, aeroplanes, 
&c.; to acquire certain letters patent, &c., relating to certain inventions with 
regard to transmission nd other gears, &c., and to adopt an agreement 
with ‘W. Dederich. The subscribers (each with one share) are A. J. Hull, 
33, Gaysham Avenue, Iiford, law clerk; S. J. Sulston, 32, Deal Road, S.W.17, 
solicitor’s clerk. The first directors are :—W. Dederich (chairman), no address 


electrical, 


cycles, 


given; H. Lentz, no address given; R. Freeman, no address given. The 
said W. Dederich may retain office s6 long as he shall live. So long as 
Davey, Paxinan & Co., Ltd., and/or the Paxman Locomotive Valve Gear 
Co., Ltd., or their respective nominees, hold 8.000 shares, one of the directors 
for the time being shall be appointed by Davey, Paxman & Co., Ltd 
Qualification (except nominee of Davey, Paxman & Co., Ltd.), 100 shares. 


emuneration as fixed by the company. The registered office is at Imperial 


Buildings, Ludgate Circus, E.C 
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G. R. Cooper (Oxford), Ltd. (195,410).—Private com- 
pany. Registered January Wth. Capital, £16,000 in £1 shares (9,000 8 per 
cent. cumulative preference and 7,000 ordinary). To acquire the businesses 
carried on as G. Cooper in Oxford, and to carry on the business of 
ironmongers, sanitary, heating, and electrical engineers, metal workers, gas- 
fitters, house decorators, buiiders’ merchants, oj! and colourmen and Italian 
warehousemen, importers of, and wholesale and retail dealers in furniture, 
glass, leather goods, ironmongery, turnery, and other household fittings and 
utensils, china, crockery, metal and hardware, plate and plated goods ; confec- 
tionery, groceries, provisions, drugs, chemicals, &c. The first directors are :— 


Mrs. Janet Cooper (permanent director and chairman), ‘* Woodlands," Hinksey 
Hill, ; 


near Oxford; T. G. Hill, ** The Nook,’ Foxcombe Hill, Berks. Regis- 
tered office: 40-44, St. Ebbes, Oxford. 
Electropeds, Ltd. (195,561).—Private company. Regis- 
tered February 6th. Capital, £100 in £1 shares. i 


To acquire an invention 
relating to an electromedical appliance comprised in or covered by the 
British Patent Specification No. 1,715/1923. The subserbers (each with 
20 shares) are :—R. A. Redmond, 58, Canning Road, Highbury, N.5, manu- 


facturing confectioner; S. T. Williams, 36, Defoe Avenue, Kew Gardens, 
5.W., advertising agent. R. A. Redmond shall be permanent governing 
director as long as he holds £20 shares. Qualification, £25 shares 


J. S. Ramsbottom & Co., Ltd. (195,414).—Private com- 
pany. Registered January 30th. Capital, £1,000 in 21 shares. To carry on 
the business of electricians, mechanical engineers and manufacturers, workers 
of, and dealers in electricity, wireless telegraphy, and apparatus for use 
in connection therewith, &c. The first directors are J. S. Ramsbottom, 
Devonshire Street, Keighley; H. Green, “‘ Beech Mount,"’ Cononley, near 
Keighley. Qualification, 100 shares. Secretary: J. S. Ramsbottom. Registered 
office: Bow Street, Keighley, Yorks. 


Wireless Distributing Co., Ltd. (195,481).—Private com- 
pany. Registered February Ist. Capital, £1,000 in £1 shares. To adopt an 
agreement with Mrs. M. Wainwright, H. Defries, M. Sellig, and S. Harrison, 
and to acquire the business of a ouyer and setier of wirciess requisites and 
similar goods carried on by Mrs. M. Wainwright at Walmer House, 282-292, 
Regent Street, W.1, as the ‘* Wireless Distributing Co." The first directors 
are :—H. Defries, 17, Lingwood Road, Stamford Hill, N.; M. Sellig, #, 
Kingswood Avenue, Brondesbury Park, N.W.; 5. Harrison, 39, Kingswood 
Road, Brondesbury Park, N.W. Qualification, £5. Secretary: P. J. Pang- 
bourne. Registered office: Walmer House North, 282-292, Regent Street, 
S.W.1 


Radieco, Ltd. (195,420).—Private company. 
January 30th. Capital, £2,500 in £1 shares. To take the business of 
a radio engineer carried on by F Mayer at Wickford, Essex, as the 
* Radio Equipment Co.,’’ together with the trade mark “* Radieco.” The first 
directors are :—F. A. Mayer, * Stilemans,”’ Wickford, Essex, radio engineer ; 
Mrs. Bb. E. Mayer, “ Stilemans,"’ Wickford, Essex; A. E. T. Catchpole, 3, 
Siation Avenue, Wickford, Essex, radio engineer 2100. Re- 


muneration as fixed by the company Stileman’s Works, 
High Street, Wickford 


Registered 


over 


ualification, 
Registered office 





Official Returns of Electrical 
Companies. 





Parsons & Hodges, Ltd.—Mortgage on 63, The Parade, 
Leamington, with workshops at rear, dated anuary lGth, 1924, to 
£1,400. Holders: Mrs. E. Newey and A. H. Newey, both of North 
Dudley. 


Hayward’s Heath and District Electric Supply Co., Ltd. 


secure 
Street, 


Deposit on January 18th, 1924, of deeds of land in Gordon Road, Hay- 
ward's Heath, to secure all moneys due or to become due from company 
to Barclay's Bank, Ltd. 


Korland Manufacturing Co., 
#200 debentures authorised January Ilth, 
undertaking and property, present and 
the whole amount being now issued. 

Brisbane Electric Tramways Investment Co., 
Trust deed dated January 25th, 1924 (supplemental to deeds of 
further postponing to January Ist, 1927, redemption of £45,000 
stocks, and continuing rate of interest at 8 per cent. 


Tele-Dis Services ( Founders’ Company), Ltd.—Debenture 
dated January 10th, 1924, to secure £6,023, charged on the company’s under- 
taking and property, present and future, including uncalled capital. Holders : 
Union Bank of Manchester, Ltd., 17, York Street, Manchester 


Falk, Stadelmann & Co., Ltd. (23,743).—Return dated 


Ltd.—Particulars filed of 
1924, charged on the company's 
future, including uncalled capital, 


Ltd.— 
1900-1921), 


debenture 


January 4th, 1924. Capital, £650,000 in 365,000 preference and 285,000 ordi- 
nary shares of £1 each. 351,238 preference and 268,317 ordinary shares 
taken up. £248,816 paid on 


185,800 preference and 63,016 ordinary shares. 
as paid on the remainder. Mortgages and charges, nil. 
City of Freetown (Sierra Leone) Electricity Co., Ltd. 
(138,058).—Return dated December 31st, 1923. Capital, £1,000 in 25 shares. 
Ali shares taken up. £1,000 paid. Mortgages and charges, nil. 


Cutting Brothers, Ltd. (81,178).—Return dated Decem- 


28th, 1923 


£370,739 considered 


ber 


Capital, £40,000 in 3,000 ordinary and 1,000 preference 
shares of £10 each. 1,877 ordinary and 522 preference shares taken up. 
£10 per share called up on 1,477 ordinary and 522 


preference and £2 
£20,790 paid. 23,200 considered as paid, 
Mortgages and charges, £26,500. 


jer share on 400 ordinary shares. 
being £8 per share on #0 shares. 


Consolidated 


Signal Co., Ltd. (71,141).—Capital, 
£425,000 in 220,000 preference and 205,000 ordinary shares of £1 each. 
Return dated January llth, 1924. 214.195 preference and 150.548 ordinary 


taken up. £52,839 paid in cash on 24,999 preference and 27,840 ordinary. 
£311,904 considered as paid on 189,196 preference and 122,708 ordinary. 
Mortgages and charges, nil. 








City Notes. 


The directors’ report, which is to be pre- 


Northampton sented at to-day’s annual meeting, states 

Electric Light that company’s business continued to 

= ity expand, although, owing to reduced prices, 
o., Ltd. 


the receipts did not increase to the same 
extent as the consumption. The maximum 
demand rose by 9.8 per cent. to 5,248 kW, and the sales in- 
creased from 8,468,479 to 9,338,276 kWh. The revenue 
amounted to £105,013, and the working costs to £63,972. 


leaving a balance of £41,041. The following : 
been made:—Depreciation fund, £17,312; 
£6,000; employés’ benevolent fund, £1,000. The final ¢j 
dend on the 5 per cent. preference shares amounts to is 
and a final dividend of 5 per cent. on the ordinary : 
(making 9 per cent. for the year) is proposed, 1 


; This » 
require £12,630, and a balance of £8,477 is carried fared 
The holders of the seven per cent. second debenture stock 


have exchanged their holdings for new 5 per cent, sto 
this arrangement becomes effective on July Ist next. 


The revenue account for the pa 


. . St year 
Rushden and shows an income of £10,516, and pact ne 

District Electric amounting to £7,542, leaving a toes 
Supply Co., 


balance of £2,974. It is proposed to alis 
cate £2,075 to the depreciation fund, ap4 
to pay a final dividend of 4} per coy 
(making 5 per cent. for the year, as in 1922). This, with the 
dividend at the rate of 7 per cent. per annum payable on 
the 10,000 new shares, in accordance with the terms of jgsy 
will amount to £1,236; there remains £2,811 


Ltd. 


to carry for. 

ward. The sales of energy increased from 569,601 to 671.00 
kWh. Meeting to-day (Friday), at Northampton. o 
The report of the directors of the AEG 

Allgemeine of Berlin, which bears the date of Jany 
Elektricitats ary, 1924, has been issued the finay 
Gesellschaft. cial year ended with June 30th, 1923, ang 


the supplementary period of 
ended with the close of last September. 

After referring to capital augmentations which were carried 
out during the period under review, the report states that 
the pause in business owing to the unfortunate monetar; 
conditions was utilised for the purpose of effecting technical 
progress in the branches of production and distribution, The 
apparently favourable effect of the currency depreciation 
ceased with the second half of 1923, and the exchange differ 
ence as between German and foreign prices became more and 
more contracted. As a result of the occupation of the Rub 
the confidence of other countries in the capability of Germany 
to effect delivery was severely shaken. In the later periods 
the inland market stood under the influence of increasing 
scarcity of money. Nevertheless, the orders on hand rendered 
it possible to employ most of the workmen, and short time 
was carried out only to a comparatively small degree 

The demand experienced by the apparatus works was brisk 
particularly for meters and typewriters; a new apparatus of 
much promise was brought out in the form of a flue gas 
tester, for which considerable orders had already been re 
ceived. Concerning the Oberschonweide cable factory, the 
report states that the orders for the inland market declined 
as the electricity works had heen obliged to restrict the 
extension of their networks. On the other hand, satisfactory 
uctivity prevailed in the matter of high-pressure cables for 
abroad. A further increase in the manufacturing programme 
of the locomotive works took place, both in regard to steam 
and electric locomotives, and new types of main line equip- 
ment were worked out and the manufacture begun. The 
heavy machine works was fully occupied during the year, 
and a good stock of orders was brought over into the 
new financial year; the small motor works, also, was active 
to the limit of its capacity. On the other hand, the tramway 
works had an insufficiency of orders, although some com- 
pensation. was obtained from the demand for electric wagons. 
The development of the turbine department could be regarded 
as steady, and its activity in general was satisfactory, while 
a specially large demand had existed for transformers and 
switchgear. 

Coming to consider associated interests, the report states 
that the Osram Company had maintained and strengthened 
its leading position in the international glow-lamp trade. In 
so far as Customs barriers rendered the export trade difficult, 
works had been established abroad under the company’s con- 
trol or with its participation. The Telefunken Company had 
great problems to consider, particularly on the other side of 
the ocean, and broadcasting had opened up a new sphere ol 
activity. After references to the National Automobile Com- 
pany and the Deutsche Werft of Hamburg, the report men- 
tions that orders for large installations for the mining and 
iron and steel industries were scarcely, obtainable after the 
stoppage of trade in the Rhineland. 

The report proceeds to state that a further decline took 
place in the tramway business, the only large orders received 
being from abroad. On the other hand, main line trade 
developed favourably, and contracts were secured 


three months 


r the 
delivery of electric locomotives for Sweden, Norway, Java, 


and Portugal. Work on a number of locomotives was started 
for German account, including 33 for a Bavarian mountain 
line. Besides, in other directions, the report mentions that 
the company was devoting special attention to the utilisation 
of water powers, and a special department of engineers had 
been organised for the projecting and construction of such 
installations. Switching installations for hydro-electric works 
and transformer stations for pressures of up to 100,000 volts 
were in course of execution. Orders for high-pressure trans 
mission lines were received to a large extent, and besides 
several sections for 100,000 volts, the company was construct 
ing in the sphere of the Rhenish Westphalian Electricity 
Works a long-distance transmission line for a pressure of 


220,000 volts, which pressure had not hitherto been used in 
Germany. 
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lsst July the report states that the company has 
aged the caiculations and charges on a gold basis. As 
ss announced, it is not proposed to make any dis- 
tion fOr the past year, the paper profits for which are 
e ed at 104 billions of marks. Apart from the directors 
a ement has been published of the probability of 


a stat > “ 
; ducing the inflated paper share capital. 


company ; 
Declaration of the final dividends for 
1923 have now been made by the ‘‘ Under- 


The “ Under- ve ; ) 
ground ” ground ’’ group of companies, as follows : 
Group. London Electric Railway Co.—Dividend 


of 2 per cent. on the ordinary shares, mak- 
4 per cent. for the year, as in 1922. £65,000 is transferred 
rexerVe, ; ve ; 
City and South London Railway Co.—Dividend of 2 per 
on the consolidated ordinary stock, making 4 per cent. 
the year, the same as in the previous year. £36,000 is 
+ to reserve, and £28,783 (as compared with £27,864) is 
med forward. ~ 
Central London Railway Co.—Dividend of 2 per cent. on 
undivided ordinary stock, the preferred ordinary stock, 
i the deferred ordinary stock, making 4 per cent. for the 
ar in each case, as in 1922. £49,000 is allocated to reserve, 
i £94,728 is to be carried forward, as compared with 
"4,412 brought in. ; - 
Vetropolitan District Railway Co.—Dividend of 2 per cent. 
the ordinary stock, making 34 per cent. for the year, as 
mpared with 3 per cent. for 1922. £65,000 is transferred 
reserve, leaving £84,088 (as against £77,075) to be carried 
yvard. 
Underground Electric Railways Co. of London, Ltd.—Sub- 
+ to confirmation of the above dividends, and those of 
ber companies in which the company is interested, the full 
pif year's interest to December 3lst, 1923, is.to be paid on 
6 per cent. first cumulative ineome debenture stock, and 
yer cent., free of tax, on the 6 per cent. income bonds of 
his making 6 per cent. for the year, as against 5 per cent 
, 198. A balance of £95,620 will be carried forward, as 
mpared with £48,979 brought in. 


In his speech at the annual meeting, 
held at Edinburgh on February 8th, Mr. 
W. Low said there was little or no im- 
provement in trade conditions during the 
vear 1928, and in the absence of any 
terial trade revival he thought that the trading results 
ere satisfactory and justified the policy of careful develop- 
nt which had been adopted by the directors. There had 
nn a satisfactory increase in the demand for supply for 
bting and small power, and this department of the power 
nd lighting business was being encouraged in every way 
sible. The conditions under which tramway undertakings 
ee operating were still abnormal. Workers’ traffic had not 
en resumed upon a regular basis, and the volume of pleasure 
uvelling was restricted. These adverse circumstances, along 
ith the increasing pressure of "bus competition, had reflected 
m the earnings of the tramway undertakings. 


File Tramway, 
Light and 
Power Co. 


The statement of accounts for the year 


Yorkshire 1923 shows that the net profit, after the 
Electric payment of interest and debenture stock 
Power Co. discount charges, was £130,055, as com- 


; pared with £101,004 in 1922. To this was 
ided £26,538 brought forward, making a total of £156,593. 
be directors recommend a dividend at the rate of 6 per cent. 

which 3 per cent. has already been paid) on the cumulative 
tlerence capital, amounting, less tax, to £38,283: a dividend 
t the rate of 8 per cent. (of which 3 per cent. has been 

id) on the ordinary capital, amounting, less tax, to £58,669; 
he placing of £25,000 to the general reserve fund, making 
£14,000; and the carrying-forward of the balance (£34,640). 

¢ profit for the year showed an increase, due to larger 
tput and more efficient production. The supply of electricity 

bulk to authorised distributors continued to grow; in 
dition to the electricity supplied under existing agreements, 
upply was given during the year to the Urban District Coun- 
Bs of Ilkley, Newmill, and Skipton, and to the Electrical 
isttibution of Yorkshire, Ltd., for its Featherstone, Gar- 
rth, Horbury, Penistone, Rawdon, Selby, and Stanley under- 
kings, The supply to Skipton is being taken from the 
eighley Corporation, pending the settlement of a scheme 
bt the West Riding (Aire and Calder) Electricity District, 
ud a supply was taken during the year from the Rotherham 

“poration in connection with the company’s developments 
h the southern area. As a result of the company’s develop- 
wut, supply agreements have been made up to date with 

distributing undertakings out of a total of 65 in the 
upany’s area. Important extensions have been carried 
wn the South Yorkshire coalfield, in the Colne Valley, 
h Wharfedale, from Otley to Ilkley, and from Ainedale to 
pton. The company’s stations are being extended to meet 

growing demands. The new generating plant at the 
Mtugh station is fully employed. The 12,000-kW turbo- 
Pernator at Thornhill is in regular use, and the boiler-house 
mm is nearing completion. Orders have been placed 

.4 further extension at the Thornhill station by the instal- 

on of another 12,000-kW turbo-alternator, which should 
bade | for service this year. A commencement has been 

with the construction of the new capital station at 






and £111,537 (as against £73,842) is carried forward. * 





Ferrybridge; this will ultimately become the company’s prin- 
cipal station. An issue of 250,0U0 ordinary £1 shares at 23s. 
each was made in April last, and the whole amount has been 
paid up. The meeting is to be held in Leeds on February 19th. 


The gross earnings during 1923 amounted 
Manila Electric to $3,571,881, as compared with $3,584,121 
Corporation. in 1922. Operating expenses at $1,821,155 
were’ $118,201 less, leaving a gross balance 
of $1,750,726, $105,961 more than in the previous year. After 
deducting interest and other charges, and allocating $240,000 
to replacements and renewals reserve (as against $108,000), 
uw balance of $1,060,113 remained. The dividends on the 
common stock were at the same rate as in 1922, 8 per cent., 
but the increase in the amount of capital ranking for dividend 
increased the actual payment from $400,000 to $559,970. 


South Metropolitan Electric Tramways and Lighting Co., 
Ltd.—Final dividend of 3 per cent. on the 6 per cent. cumu- 
lative preference shares, making 6 per cent. for the year. 
Dividend on the ordinary shares for 1928 of 5 per cent., com- 
pared with 7} per cent. for 1922. 


North Metropolitan Electric Power Supply Co.—l inal 
dividend of 3 per cent. on the 6 per cent. cumulative prefer- 
ence shares, making 6 per cent. for the year, the same as for 
1922. Final dividend of 4 per cent. on the 8 per cent. cumu- 
lative second preference stock, making 8 per cent. for the 
year; dividend on the ordinary shares of 10 per cent., the 
same as for 1922. 


London & Suburban Traction Co., Ltd.—A dividend of 
24 per cent. on account of arrears on the 5 per cent. cumula- 
tive preference shares, as compared with 5 per cent. in 1922, 
is to be paid, subject to the confirmation of the dividends ot 
the subsidiary companies. A sum of £9,715 is to be carried 
forward, as against £17,243 in 1922 


Traction and Power Securities Co., Ltd.—Negotiations 
huve been concluded for the crganisation of a British syndicate 
to take over the American holdings in the above company, 
which has long been controlled by American interests.— 
Reuter (New York). 


Tyneside Tramways and Tramroads Co.—The report for 
the December, 1923, half-year shows that after meeting the 
preference dividend, 5 per cent. per annum, less tax, £500 
is put to reserve and £503 carried forward. The traffic re- 
ceipts decreased by £1,781, as compared with the correspond- 
ing half of 1922, and for the whole year by £3,494: De- 
pressed industries on the Tyne and the boiler-makers’ dispute 
are the causes. 


City of Buenos Aires Tramways Co. (1904), Ltd.—The 
net revenue for the year 1923 amounted to £76,464 (against 
£76,198 for 1922). Of the receipts, the greater part consisted, 
as usual, of the annuity, amounting to £70,660, payable by 
the Anglo-Argentine Tramways Co. The dividend for the 
year is unchanged at 5 per cent., less tax, £5,000 is again 
transferred to general amortisation fund, and the balance of 
£9,464 is carried forward.—Times. 


Kensington & Knightsbridge Electric Lighting Co., Ltd. 
—Balance dividend of 7s. per share for the half-year ended 
December, 1923, and a bonus of 2s. per share on the ordinary 
shares, making the total 14 per cent. for the year, as com- 
pared with 12 per cent. for 1922. As from the quarter ending 
Lady Day, 1924, there will be a reduction in the rates for 
lighting of 4d. per unit, and a similar reduction in heating 
and power tariffs. 


Bournemouth and Poole Electricity Supply Co., Ltd.— 
Final dividend on the ordinary shares of 64 per cent., less tax, 
making 10 per cent. and a bonus of 3 per cent., free of tax. 
This compares with a total of 10 per cent. for 1922. 


Clyde Valley Electrical Power Co.—Final dividend of 10s. 
per share, less tax, on the ordinary shares, making 8 per cent. 
for the year. 


London Electric Supply Corporation, Ltd.—The directors 
announce a dividend of 6s. per share, 10 per cent., less tax, 
for the year, the same as for 1922. 


W. T. Henley’s Telegraph Works Co., Ltd.—Final divi- 
dend on the ordinary shares of 2s. per share, less income tax, 
making, with the interim dividend of 1s. per share paid on 
September Ist, 1923, 3s. per share for the year. 


Liverpool Overhead Railway Co.—Half-yearly dividend to 
December, 1923, at the rate of 5 per cent. per annum, less 
tax, on the preference shares. 


Ltd.—The Financial Times 
as decided to pay no dividend on the 


National Gas Engine Co., 
states that the board 
ordinary shares. 
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Stocks and Shares. 


Monpay EVENING. 

ELECTRICITY supply companies are answering the best expecta- 
tions of those who knew that the industry was doing well, and 
that the shareholders would be rewarded this spring with a 
batch of excellent dividends. Following upon the 3 per cent 
bonus declared by the Westminster Electric, bringing up the 
distribution to 15 per cent. for the year, the St. James’ and 
Pall Mall also pays an extra 3 per cent., making 174 per cent. 
for the year. ‘the Bournemouth and Poole is another to pay 
a bonus of 3 per cent., making 13 per cent. for 1923. ‘Lhe 
Kensington and Knightsbridge, with a 14 per cent. dividend, 
shows a rise of 2 per cent. The London Company maintains 
its previously increased 10 per cent. The City companies had 
not announced their dividends when this was written, but 
optimism looked forward with pleasurable anticipation to the 
statements from these companies. The market in the shares 
is strong; last week’s rises have been further improved upon 
In several cases. 

St. James’ shares are 25s. higher, Bromptons 
Charing Oross 5s., Chelseas 3s. 9d., City Lights 3s. 
politans 1s. 3d. County ordinary remain at 2}, and South 
Londons at 39s. 3d. Londons went back to 5 on a slight 
disappointment with the dividend. There are a few West- 
minster ordinary obtainable at 11, at which the yield is over 
64 per tent. on the money, allowing for inclusion of the divi- 
dend and bonus in the price. Bournemouth and Poole are 
good at 43s.; the new shares at 4s. premium are relatively 
about a florin cheaper than their seniors. 

The Tube Railways have declared their dividends, and the 
results are much the same as had been looked for in advance. 
The District is paying 34 per cent. for the year. The Under- 
ground Electric Company again pays 3 per cent., tax-free, on 
its Income Bonds, making 6 per cent. for the past twelve 
months. Some people had rather hoped that there might be 
a small dividend on the company’s £10 shares, but the direc- 
tors decided otherwise, and the price of the shares is a little 
easier at 34. The other issues of the company are also a trifle 
down, as is the case with District ordinary stock. This 
heaviness is due, of course, to the fear of a dockers’ strike, 
which might involve the whole of the transport industry in 
yet another calamitous struggle. London General Omnibus 
ordinary stock gets a 9 per cent. tax-free dividend against 
8 per cent. in 1922. The London Electric ordinary receives 
4 per cent. again; the carry-forward of £111,300 is £37,500 up. 

The London and Suburban Traction Company declares a 
dividend of 24 per cent., 6d. per share, or half that of a year 
ago, and the reduction is put down in Stock Exchange circles 
to the competition of “ pirate’’ ‘buses and to other similar 
causes. The tramway companies do not appear to have done 
particularly well. With the forthcoming exhibition at 
Wembley this summer, and the consequent certainty that 


2s. 


are up, 
3d., Metro- 


London will be extremely full of visitors, there should be 
ample scope for profitable working on all London lines, and 
the 1924 results for tramway and ‘bus concerns should be 
considerably better than those of last year, which was, as the 
above figures demonstrate, a good one for the Tube railways. 

Cable stocks and shares again went ahead, with rises in 
Eastern Extensions, Eastern ordinary, Globes and Westerns, 
though the advance was not maintained. For instance, 
Eastern Extensions, after touching 174, went back to 17, and 
Eastern ordinary at 170} is unaltered on the week after being 
a point or two higher. Marconis are depressed, the ordinary 
falling to 1 13/16, upon absence of ony notification in regard 
to the interim dividend for 1923. That Marconi shareholders 
should be uneasy at the lack of information is natural enough. 
The price shows a fall of § on the week. United River Plate 
Telephones have recovered from the effect of the new issue, 
and are again half-a-crown up at 63, the new shares, £2 10s. 
paid, being quoted at 44. The American group is steady. 
Venezuelan Telephones are firmer at 12s. 6d. 

Mexican Utilities are better, the Tramways Company’s 5 per 
cent. bonds at 704 showing a rise of 3 points. Brazilian 
Tractions continue to advance, and are 2 higher at 55}. 
Anglo-Argentine Tramways first preference rose to 3, but the 
second preference weakened to 2 11/16. British Columbia 
stocks continue to forge ahead, and are one or two points 
better on the week. 

Manufacturing shares show up well. Encouraged by the 
excellent results reported by the Aron Meter Company, buyers 
have come in for General Electrics, Siemens and others of the 
same class. The movement spread to cable manufacturing 
shares. British Insulated have risen 3s., Callenders 2s. 6d., 
Telegraph Constructions 10s., and India-Rubbers 1s. 3d. Hen- 
leys are better at 50s., and British Aluminiums at 29s. 
Debenture stocks and preference shares hardened with the 
rest. Edison 5 per cent. debenture is up 3 to 75}. Midland 
Counties Electrics are fairly active. Several of the provincial 
shares have come into request, Llanelly and District ordinary 
amongst them, at 2Is. 6d. } 

Engineering shares keep good. Babcock and Wilcox are 
better at 46s. 3d. Steady advances have occurred in the iron 
steel and armament shares, the new Government's unem. 
ployed intentions being quoted as the reason for expecting 
better business in the North. All the banking chairmen have 
been admitting, if cautiously, an improved state of affairs in 
relation to the trade outlook, and a noticeable stiffening of 
money-rates is held to be due to expansion im trade ag well as 
to the outpouring of new issues. 


Share List of Electrical Compani, 





Home BLEorRicrty COMPANIES, 


- Dividend, 
Nom. ————._—s Feb. 11, Rise or 


Brompton Ordinary oxo 
Charing Cross Ordinary ... 
do. do, 
Chelsea woo ooo ove 
City of London... ove 
do. do. 6 % Pref. 
County of London ... ose 
do. do. 6 % Pref. 
Edmundson’s Ordinary ... 
do, 6% Pref ... 
Kensington Ordinary _... 
London Electric ... oxo 
do. do, 6% Pref. 
Metropolitan ose ooo 
do. 44 % Pref. ... 


Newcastle-on-Tyne Ordinary 
5 % Pret. 
1 % Pret, 


do. 

do. 
Notting Hill6% Pref. ... 
North Met. Hlec. 6 % Pref. 
Urban Ordinary ... ooo 

do, 6 % Pref. 
St. James’ and Pall Mall 
South London eco eco 
South Metropolitan Pref. 
Westminster Ordinary ... 


Whitehall Bleo. Invst., 74 % Pt. 


do, 4 Pret. 


see 


; 


LPRSRE SW BS oy 


Central London Ord. Assented 


Metropolitan om ese 


#2 1921, 1929. 
1 ww 
6 9 14 
5 “a 4 
1 6 10 
1 Mw Bb 
1 6 66 
1 8 10 
1 6 6 
8 Nil 7 
6 12a. 6 
10 12 
8 4 Wo 
6 6 6 
1 7 & 
1 4) 4 
1 Nil 2 
1 6 6 
1 . 3 
10 6 6 
1 6 6 
1 wi — 
1 % «6 
6 1 14 
1 7 10 
1 Som 
56 0 19 
1 uu 
Home RalIzs. 
Stock 4 4 
am at 8b 
we 1 8 
10 6=Nil Nil 
1 Nil Nu 
Bonds 4 5 


do. District... ove 
Underground Electric Ordinary 

do, “Ee on 

do, do. Income 


Price 


1928, 


64 


17/ 
16/3 
15/6 
22/6 
94 


17/3 
17/6 
13} 
89/3 
24/6 
104 
19/9 


7 
154 
664 
3h 
8/. 
102 


TELEGRAPHS AND TELEPHONES, 


Anglo-Am. Tel. Pref, ... 
do. Def. ... 
Chile Telephone ... ooo 
Cuba Sub. Ord. ... eco 
Eastern Extension oso 
Eastern Tel. Ord. ... ove 
Globe Tel. and T. Ord, ... 
do. do. Pret.... 
Great Northern Tel. __... 
Indo-European... eco 
Marconi... ove ove 
Oriental Telephone Ord, 
United R. Plate Tel. ... 
West India and Panama 
Western Telegraph eco 


oes 
on 
ae 
nee 
ae 


Btock 6 
1s 
6 6 
10 1 
1 6 
Stock 10 
1 
10 6 
1 6&4 
3% 10 
1 @% 
1 Ww 
5 8 
10 «(Nl 
1 860 


6 
84/6 
6 
7 
10 
10 
10 
6 
2 
7 
15 
12 
8 
Nil 
10 


103 
225 


HoME AND FoREIGN Trams, &c. 


Anglo-Arg, Trams. First Pref, 


do. 
do, 


do. 
do, 


2nd Pref, 
5% Deb, 


British Electric Traction Ord. 


do. do. 
Brasil Traction eo ose 


6% Pref. 


Brit. Columbia lec. Rly. Poe, 


do, do. Preferred 
do. do. Deferred 
do. do, Deb 
Lond. & Sub. Trac. 5 % Pref, 
London United Tram.Deb. ... 
Mexico Trams.6% Bonds... 
do. 6%Bonds ... 
Mexican Light Common woo 
do, ——. =» = 
do, lst Bonds... 


1s: 1F. 


68 


Z 
= 


Bzegeesckose 


198 


= 


aonS 


3 
ata 
uu 
6x 
984 
653 
Bx 
£8} 
1013 
808 
8/- 
66 
708 
494 
18 
444 
628 


MANUFACTUBING COMPANIEE, 


Babcock & Wilcox oc 
British Aluminium Ord, 
British Insulated Ord. 
Callenders... .. 
do. 64 Pref, 
Crompton Ord, ... 
Edison-Swan ese 
do. do. 5% Deb, 
Electric Construction 
English Electric ... 
do. do. Pref, 
Gen. leo. Pref, ... 
do. Ord. exe 
Henley... eee 
do. 44 Pret, ... 
India-Rubber_.... 
Met.-Vickers Pref, 
Siemens Ord. oc 
Telegraph Con, ... 


Sarge © 


ALG CREEPER Cea E 


oD 


Beebe hSgeaSaSSRE5E55 


Zz 
=] 


Beale ogeesa 


2 i 
29/- 
50/9 

ais 
24/3 
4 
4/6 
158 
29/6 
17, 6 
1 
22/8 
20/3 
a4 
42 
2 
ag 
16/9 
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"Dividends paid free of Income Tax, 


fall. 


+4/6 
+2 


+3/9 
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6d, 
ae | 
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Practical Notes on the Reception of 
Very Short Waves. 


Mpanie 
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+3 . i 
4 pot ao By ALAN L. M. DOUGLAS, M.LR.E. 
i 
+38 guy, 
be dey PaRTICULAR interest attaches to the use of very short be noticed that the grid and anode conpectiens are 
- 656i wavelengths for radio-telephone transmission at the made directly through the sides of the glass, and a 
~ 52d oresent time, largely owing to the recent success of the special fitting is therefore necessary. This valve is very 
- bh British Broadcasting Co. in relaying short-wave trans- hard and will not rectify, hence it is extremely 
—i 60 missions from one of the more powerful American suitable for h.f. amplification. Its amplification factor 
“¢ P Ab broadcasting stations. ; is — “ “— = a Ho per areas A Ble v. 
- 66s There are a number of technical points in connection anode vo tage 0, and — .« grid potential, 1ts outpu 
~ 1M with the amplification of such short wavelengths which is in the region of 23 milliamperes. It is silent in use 
$c - 1 open up a valuable field for observations thereon, and and not too sensitive to changes in grid potential. 
iM ael [have some suggestions to put forward as to useful We can, therefore, come to the conclusion that the 
~ 59.0% designs for suitable amplifier circuits in this article. v. 24 pattern of valve is necessary for short-wave ampli- 
bn a The chief difficulty in the successful magnification of fication. It will now be proper to consider how induc- 
+t $y 9 such wavelengths is to reduce or remove the small tances and transformers should be designed 80 that the 
- 620M dray capacities existing between metallic conductors in minimum of h.f. damping takes place in the receiver. 
ne art adinary receiving circuits sothat the natural high H.f. current travels on the surface of a conductor 
« iva frequency of the incoming signals will not suffer from rather than in it; it is therefore conducive to higher 
parasitic couplings resulting in h.f. losses and fre- efficiency if any h.f. circuit is made up of a-number of 
quently serious distortion. Probably the difficulty of 
— 5 gy eteatest_ moment is the finding of suitable valves them- SO OMT 
- 569m) elves which have sufficiently small metallic internal —e 
+4 650M connections. The average inter-electrodal capacity of 
_—_ the ordinary ‘‘R”’ pattern of valve having four leads our 
-1 %» «ag sealed through a glass pinch and fitted into a four- 
pin base may be as much as .00003 » F. If a wave- — 
length of 100 metres is being received, the effect of a “| 
od grid-filament capacity of .00003 » F on such a fre- a 
—" ee quency (3,000,000 ~~ per second) ean well be seen to o+ 
+ 696mm “lier a serious leakage path. When operating upon 
~ 90497 yavelengths of the order of 50 or 60 metres (likely to = 
i i > . Fig. 3.—Suitable Amplifying Circuit for very short waves. 
- 669 
7 a4 >t strands of insulated copper wire of small cross-section 
o~ eee a rather than a single stout conductor of, say, 16 8.W-g. 
-b 859 The advantages attendant upon the use of wire hav- 
on bg ing 36 to 80 strands of No. 36 or 40 8.w.g. d.s.c. 
- Nil : copper conductor are: Conservation of h.f. energy; 
+i “NE : increase in signal strength; decrease in body capacity 
, effect when operating apparatus; and a very remark- 
£LFT i, able increase in sharpness of tuning, resulting in the 
. eNO greatly-to-be-desired property of selectivity. It is im- 
eh ood 1+ NS portant that coils so wound should be of as small 
a : physical dimensions as possible. This is to limit the 
- 08 : extent of their electromagnetic and electrostatic fields, 
Pe : oa : and is of especial importance when either an inductively- 
+2 6Ut ; coupled aerial circuit is used or when reaction is 
+l SUS : effected on to the tuning inductance. The fields will 
a phe t be more intense if the coils are small, and not so sub- 
+9d. 1186 ject to the influence of foreign bodies which may be 
- 9aW included in them, thus giving greater control. 
' ; ? . ; As an example, with a single-cireuit tuner and a 
: Nil i 1 —Veoue 20 ti tena ; ‘sl al selective h.f. amplifier, using a well-known eommercial 
. Nl electrodal capacit or ' : pattern of interchangeable inductance wound with a 
oe ——— Fig. 2. single conductor first, and with a similar coil wound 
Fig. 2—Design for high-frequency Transformer to with 36/40 d.s.c. Litzendraht wire; with the first coil, 
operate on wavelengths of from 100 to 300 metres. 15 deg. movement of the aerial condenser was required 
» 4 690M Werelenctn, PS wh Pe Gein RES to eliminate a short-wave broadcasting station near at 
id ane (Untuned), (Tuned), ; hand. Signals were as strength 6 to the second figure; 
| ry - 4 = 4 o and a considerable degree of reaction had to be employed 
oe: = 4 “ go to counteract the damping losses in the oscillatory 
0 08 300 120 20 190 circuits. 
cad Gauge of wire for all coils No. 28 d.s.c. With the second coil, 4 deg. movement completely 
661% come into use more abil aaa te ote . eliminated the unwanted station ; signals were of 
++ sunathine like €0 ) \ ~~ shown that strength 9, as compared to figure 6 above; and no 
oat due to the ree 2 al on Le = . bare 5; is lost, reaction whatever was introduced to give the same 
‘pe special We : ceé of such a leakage Len Now, strength of reception as in the first case. These signal 
iD Fa designs of valves have been evolved to provide strengths were carefully observed with an audibility 
6.08 a. advantages necessary for conserving the h.f. energy, meter. : 
ts yee tik.” This fees of aky - entre “f 24 pat- A word as to the design of high-frequency trans- 
. censtructic. own in fig, 1, rom which the internal formers for short wavelengths. The use of radio-fre- 
ee a ction canbe clearly seen, while the self-capacity quency transformers is practically essential for multi- 






“only about ,000001 #F. This is very low. Jt will stage amplifiers; probably, the capacitative coupling in 
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such an arrangement is much less than 


‘ 


that in the 
tuned-anode’’ system; at any rate, the transformer 
arrangement is capable of much more delicate grid 
potential control than the tuned-anode coupling, and 
is much more stable. It is not so important when de- 
signing the transformers to have the wire of a low h.f. 
resistance as to have the windings compactly arranged. 
If the gauge of wire used is small, 7.e., 36/44 d.s.c. 
wire, then there is a more satisfactory transference of 


h.f. energy by the capacitative coupling between the 
coils than would be the case if the coils had a low 
h.f. resistance and were distributed over a large area 


owing to the use of stranded wire. 

In this connection it is interesting to note that the 
most satisfactory form for such transformers is the 
basket coil arrangement. The primary coil may be a 
very small basket closely coupled to another coil of 
similar physical dimensions which functions the 
secondary. The ratio of windings is 1:1, no increase 
in amplification resulting from a step-up of turn-ratio. 
This bears out the observation that the coupling is 
practically entirely electrostatic as opposed to electro- 
magnetic; but, nevertheless, i 


as 


there some inductive 
efiect, and it is a most important matter to arrange a 
compromise between the two which results in the maxi- 
mum energy transfer. In multi-stage short-wave h.f. 
amplifiers it is often desirable to adjust the transformers 
to within narrow limits. This is best accomplished by 
means of a small variable condenser connected across the 
primary winding of each transformer, in which case the 
latter might have about two-thirds the number of turns 
otherwise required (the secondary remaining as before). 
This condenser should be very small—.0001 p» F as a 
maximum—because the greater the inductance relative 
to the capacity the greater the voltage variations across 
it, and in consequence the greater the energy transfer to 
the grid of the next valve. 

It is most important that the grids of h.f. valves be 
held at the proper potential value with respect to the 
filaments. This is best adjusted by means of a potentio- 
meter resistance connected as in fie. 3, 
typical short-wave amplifying re 
ceiver circuit. The apparatus can 
be made to oscillate readily by mak- 


1S 


which shows a 






ce 18” DETECTOR 


———__ 


ing to the signal another oscillation, whose frequency 
difiers from that of the original signal frequency by m 
amount necessary to give a beat-note of the lower radin 
(high) frequency. This combination of currents jg the 
rectified, and yields an alternating current whose e 
quency is equal to the difference of these frequencies, 

If the plate circuit of the detector contains ap ,, 
branch tuned to the beat frequency, the higher-fre. 
quency currents will be suppressed, leaving the hp 
frequency current. Thus the system acts simply 
frequency transformer ; and the output is of the } 
wavelength to be efficiently dealt with b: 
h.f. valve amplifier. 

I give a complete circuit for super-heterodyne regey. 
tion of waves from 150 to 600 metres, with full details 
































as 4 











Toper 
in ordinary 
























































in fig. 4. The use of the two detectors may confuse th 
reader, but it must be remembered that the firs 





detector is used in the transformation of the frequency 
The second detector is necessary, for the second fr 
quency is still above audibility. It will readily. be 
seen that this is a most suitable arrangement for the 










amplification of very short waves, as the intermediate 
amplifier frequency can be set at about 50,000 (a wave. 
length of 6,000 metres), which allows of easy and con. 
trollable cascading of valves to any required degree 
Some energy is lost in the process of changing the fre. 
quency, but this can be easily compensated for by re. 
action at the lower frequency or by the use of an ertra 
valve if desired. 











The local heterodyne is the important 
and controlling factor in the operation of this receiver, 
and critical adjustment of this is essential. Once 
however, it is set, it need only be touched if any inter 
fering signal arrives, when the slightest movement wil! 
eliminate any unwanted frequency. To change the 
initial frequency from 300 metres to 3,000 metres, it 
is only necessary to set the oscillator at 330 metres 
hence it will be seen that the smallest alteration of th 
local frequency will make a great difference in the inter 
mediate frequency, and therefore this is a very suitabl 
receiver for the elimination of unwanted frequencies 
The foregoing notes will, I think, be of interest to 
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must be borne in mind when noting 
adjustments. 

Fig. 2 shows a good design ot h.f. 
transformer which has been proved 
experimentally to be superior to any 
































other for general short-wave work- 5s sane 
ing. Details of several windings are 
given. It very important that 
careful attention be paid to the type 
of condenser used in high-frequency 
circuits, 
dielectric 


Ig.; L?, two No. 250 Ig.; 


1s 2 megohms. 


Where fixed condensers are employed, a mica 
is desirable, and condensers enclosed in 
metallic shields should never be employed except at low- 
potential points in the circuit (e.g., across the h.p. 
battery, telephones, potentiometer, &c.). 

For variable condensers, an air dielectric is essential 
for sharp tuning, and insulating end-plates (paxolin, 
ebonite) should be insisted on. The minimum capacity 
efiect in condensers having metallic end plates with an 
insulated central bush is regrettably high, and eddy 
currents are frequently set up which lead to serious 
troubles from body capacity effect. 

A useful method of receiving very short waves is to 
employ the super-heterodyne apparatus, due to E. Arm- 
strong. Owing to the difficulties already mentioned in 
connection with the amplification of extremely short 
waves, he has devised a circuit in which the natural 
high frequency of the incoming signal is changed to 
one of lower frequency and more suitable for amplifying 
by means of valves in cascade. This is accomplished 
by an application of the heterodyne principle, by add- 


AETERODVITE 


C°, 0015 uF max.: L°, No 


. 60 and 85 Igranic coil; C', 0007 “F max.; L*, No. 75 and 50 l — te® 
C2, C*, 0005 uF max.; L, No. 50 Ig.; C, 001 “F max.; GC, 0 ; 
Fig. 4.—Complete Super-heterodyne circuit, with valves. 
many who are engaged in short-wave receptio! It 








not really possible to make a receiver so adaptable that 


it will amplify efficiently at all wavelengths from about 
100 to 24.000 metres, but it is undoubtedly a good =~ 
vestment to build a high-frequency amplifier r short 
waves and another for long waves. At s ruture 
date the design of a complete short-wave aniplifying 
receiver will possibly be considered, with ich the 
writer has recently achieved some remarkable ™ sults. 












































































FepRUARY 




















So 








\ recent 
jo 500 peri 
panges 10 
pa 9.0 pel 
7 juctive cl 
The first 
grrents Nn 
yd the cri 
is there al 
wlation? / 
n that ea 
errent ris 
jepends in 
tbe cathod: 
frequency 
enough to 
current fal 
n contact 
cear that 
the sense 
nite had | 
site fires 
of circuit 

id on u 
in 


p.p.8 

















contac 
the fi 
therefi 
result 














Russian Orders.—Concerning the orders recently Bag 
by Russia with English and Ozecho-Slovakian firms 1/0 


delivery of central station plant, a German newspaper pene 
that it is informed that owing to the extremely lon< cre 


of the Germans 


i : he ‘‘ co-operation * 
granted in these cases the *‘ co-op Thus the ordets 


in the matter can only be very restricted. hich 
for plant for the two stations amount to £600,000, 0! W ‘be 
only 15 per cent. has been paid as an_ instalment, x 
balance, it is said, is to be paid off in seven years, 
principal instalment being payable in the sixth year. 
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Some Researches on the Safe Use of Electricity in 
Coal Mines. 


By Prof. W. M. THORNTON, 0.B.E., D.Sc., D.Eng., M.1LE.E. 









(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 





(Continued from page 233.) 
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\ recent examination of the influence of frequency yp is insufficient to raise more than a minute part of the surface 
iy 00 periods shows the complex nature of the physical to emission temperature. Heat is conducted from this so 
mages in the act of ignition. Fig. 7 is for pure methane quickly that hot-spot ignition can no longer occur. There 
4 95 per cent. mixture ignited by the break of a non- are few phenomena more striking than the suddenness with 
inductive circuit maintained at 200 volts. — which thermionic emission ceases when there is a small 
“The first point to be observed is the high values of the drop of temperature from a critical value, and the reversion 
«ments necessary. There is an apparent time-constant, of the curve of fig. 7 to the original type at a frequency of 
od the critical constant is a frequency of about 110. What about 380 is an illustration of this. 
<« there about an are that can have such a critical time- Ignition is electrical rather than thermal, and the first 
wlation? A transient a.c. are differs only from a d.c. arc step is the formation of active oxygen ions. The conclusion 
» that each pole is alternately heated and cooled as the to be drawn is that alternating current is always safer than 
qrrent rises and falls. Since the maintenance of an are direct current when there is little inductance, but that with 
pends in the first place upon the stream of electrons from the voltages and currents in use there is no real security for 
he cathode, such a relation must mean that when the power circuits of either kind, except by complete enclosure. 
frequency reaches a critical value the poles remain hot The currents in lighting and signalling circuits can, however, 
ough to give a continuous thermionic discharge while the be kept well within the limits of safety so far as a break 
ment falls to zero, facilitating the activation of the gas is concerned, and ignition by the hot filament of a lamp, 
» contact with the poles and improving ignition. For it is always so difficult in methane, can also be prevented by 
dear that ignition is relatively easier at high frequencies in some device which breaks the circuit when the lamp is 
the sense that the rate of rise is then less. If the early cracked. 
nte had been maintained it would have been impossible to The results just described provide a means of improving 
mite firedamp at a frequency of 500 except by the break the lighting of coal mines, and at the same time increasing 
of circuit of a machine of some 250 kW working at full the safety of working. At a frequency of 150 p.p.s. the least 

id on unity power factor. There is at a frequency of 165 current for ignition from a lighting circuit is 23.5 amperes 
pps. in the case of methane, but rather higher in coal at 200 volts. The least direct current at this voltage is 0.4 
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Fig, 7.—Influence of Higher Frequencies on Ignition of Fig. 8.—Ignition of Methane by Low-voltage Transient 
Methane. Transient Arcs at 200 Volts. Arcs at Various Frequencies. 

Fig. 9.—Earthing Plate. 




































m8, a most singular increase in ease of ignition. ‘This is ampere. The ratio of 60 to 1 should commend a.c. to those 
wt maintained, for at a frequency approaching 40 the who desire *‘ safety first’’ in lighting. But there is no 
irve reverts to its earlier type. necessity to run lighting leads at this voltage, a voltage of 
The heating of the cathode or negative pole is greatest 25 being permitted everywhere. When we come to examine 
vhen the current is unidirectional, and the smallest igniting the currents necessary to ignite firedamp from such low- 
urents are therefore found in that case. As the frequency voltage circuits, the results of fig. 8 are obtained. At 160 
s raised, the difficulty of striking an arc increases on account periods and 15 volts not less than 175 amperes would fire 
{the delay in making a hot spot from which thermionic the most explosive mixtures (10 per cent. of firedamp) 
emission can take place. Now it is found that at the 200 when broken in it. Lighting and signalling might be oper- 
wits used, and with the relatively smal! currents, there is ated from the same circuit if desired and, with the requisite 
ever any ‘‘ overshoot." Wherever in a half cycle the protective gear to keep the maximum current in the case 
ient is broken, it falls to zero and stops. Duwing this of a combined short-circuit and break to less than 175 
all the fresh gas mixture rushes into the space occupied amperes, immunity as complete as possible, apart from the 
y the arc, and ignition can occur if it is long enough in human element, is obtained. The inclusion of a resistance 
contact with are and hot metal to be activated. The higher of 0.16 ohm, or of a choking coil of similar reactance, would 
‘ke frequency the shorter the duration of contact, and secure this, though the less inductance the better so far 
therefore the higher the current necessary to obtain the as ignition is concerned. Since there is no risk of shock at 
result in the time. At some frequency the pole will con- this voltage there is no reason why enclosed replaceable 
tinue to glow and give off electrons after the arc is extin- fuses should not be used in each lamp fitting and feeder. 

dusted for so long that ignition can occur even though In order to improve lighting at the working face it is 
the are itself does not last long enough for that purpose. necessary to devise a flexible and safe means of making 
‘n addition, if ignition is ionic rather than thermal—as contact. The following arrangement was devised for this 
everything indicates—the more rapid removal of the are purpose. Each portable lamp is fitted with a plug in its 
may make ignition: easier by bringing the gas more quickly base so that it can be connected in the usual way to a socket 
into contact with a hot surface still emitting electrons. of special design attached by flexible ‘* cab-tire"’ leads to 
There can be no doubt that the rate of liberation of electrons the 25-volt supply or to the power circuit through a trans- 
‘rom the cathode in the air is much greater than that from former. The battery of the portable lamp of this type is 
te surface of the are itself, for if the latter were greater smaller than in present lamps, for it has only to supply 
are in air would expand in volume, like an explosion, energy sufficient to give light when travelling to and from 
Y continually enlarging its conducting path. At still higher the working place. The double-filament lamp is pressed 





‘Tequencies the heat given to the pole while the arc lasts into the socket in which there is a safety interlock, and 
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the contact is then switched over from the 2-volt to the 15- 
or 2%-volt filament. The increase imiitemination obtained 
by this will be evident, but it is doubtful whether so great 
an increase is desirable, or desired by the miner himself. 
If it is an economic proposition to increase the lighting at 
the coal face to ten times its present amount, then here 
is a means of doing it with a factor of safety greater than 
that of present practice. The current taken by each lamp 
would be about 1 ampere, which, at 15 volts, is only 0.6 per 
cent. of the clean break igniting current. By the use of 
these higher-frequency currents and lamps with both internal 
and externa! cut-outs it is possible to give better illumination 
with greater safety than is even now possible. 

Regarding the risk from oscillations on cable sheaths, and 
sparking to earth at points of high potential, electrical 
oscillations on the conductors within an insulated lead sheath 
due to switching or surges do not give rise to high-voltage 
oscillations on the sheath, nor any sparking at the ends 
where the potential rise might be ‘expected to be greatest. 
In the case of cable armouring it may be possible to obtain 
minute sparks. There is, however, a real danger in the 
case of an unenclosed circuit in which there is heavy in- 
ductance, a voltage transformer for example. A surge on 
such a system reaching a coil has been know to give rise 
to a spark to adjacent conductors by which gas might be 
fired, and in one case such a surge has been suspected of 
causing an explosion in the cubicle of an oil switch under- 
ground. The gases given off by heavy switching are a mix- 
ture of hydrogen and methane, the products of dissociation 
of the oil by the are. The presence of hydrogen extends the 
range of inflammability of *‘ switch gas ’’ and air, for it alone 
is inflammable in mixtures from 6 to 72 per cent. For the 
safety of coal mining two things are necessary: (i) The 
space above the oil must be thoroughly ventilated so that 
the gas is conveyed clear of the cubicle, and the switch 
so constructed that even if the enclosed gas is ignited no 
flame can emerge; and (ii) all live conductors should be 
enclosed so that there is a continuous bond ‘between the 
armouring and the switch-box metal. To prevent the possi- 
bility of a surge spark through air the space must be filled 
with compound. 

For everything except haulages in which fine speed-control 
is necessary, alternating current is preferred to direct current. 
From the point of view of incidental safety the advantage 
is with alternating current, not only on account of the 
lower risks of ignition previously discussed, but also on 
account of the relative freedom from faults. It is impossible 
in a mine to avoid having cables in contact with moisture 
in some place or another, and d.c. systems are often subject 
to trouble in damp places. There is a mechanical pressure 
of electrical endosmose by which an incipient fault is always 





augmented, the Hebburn case, in which the number 
small cable faults was reduced from 164 to 1 in § years, ’ 
changing over from direct to alternating current, being . 
most remarkable example of the above effect, ‘and of t 
further valuable fact that a faulty cable dries itself 
when the supply is alternating. 

Since coal is a very good insulator, a leaka 
an underground network cannot as a rule reti 
plate at the surface without the risk of a 


Se to earth @ 
urn to the ears 


large potenti 
gradient somewhere underground. This is one reason wh 
@ continuous bonding of armouring to bank is specified jg 
the special rules, in order to avoid shock by leakage, On 
the provision of an efficient earth the whole safety of ele. 
tricity in mining depends. The essential feature of g good 


earth is to get the lines of leakage flow-to diy 
as possible from as large an area as possib! 
the resistance may be small where the 


rge as quickly 
in order that 








area { flow 1s small 
(see fig. 9). 
Discussion at Liverpool. 

Prof. W. M. Thornton, D.Sc., delivered his lecture at the 
Mersey and North Wales (I Jiverpool) Centre of the Institutiog 
on January l4th, and illustrated it with a number of lantem 
slides and very ’ interesting experiments, thor ing how ele. 
tricity could be used with safety in the working of the 
mines. His adaptation of electricity to m known the 
presence of dangerous gases in the ‘ Davy ” lamp was mud 
appreciated by the members present. He 0 showed 4 


slow-motion picture of a burning arc, whic! 


. showed very 
clearly the passing of the alternating current 


through zero 


At the close of the lecture Mr. T. B. Moraan asked whether 
one “earth” on the surface for the whole colliery under. 
taking would be more advantageous than a number of earths 


Mr. H. MipcGtey asked whether any troubles in this country 
had been experienced due to static charges in the use of 
pulverised coal. 

Mr. Boron SHaw thought that the curves were very in. 
teresting, but was of the opinion that it was difficult to 
take in the full force of their meaning. 


Mr. H. E. Dance raised some questions regarding the de. 


sign of: gastight motors. Mr. H. Pryce-Jones referred to the 
temperatures of gasfilled lamps as compared with vacuum 
lamps, while Mr. J. A. Morton asked the lecturer which 
he thought the better of two cables from the point of view 


of ignition—namely, a paper-covered lead and rubber-sheathed 


cable, or a bitumen cable with no lead sheath. The earth 
plate introduced by the lecturer he thought a very good type 
Questions were also raised by Mr. Spray, Mr. Malpas 


and Mr. B. L. Mayer, the discussion being 
due to Dr. Thornton’s express wish that the | 
as a lecture. 


very curtailed 
per be taken 








Prospects in the Argentine Republic. 





Mr. H. C. Cuarkutey, H.M. Commercial Secretary at Buenos 
Aires, gives a depressing account of the finances of Argentina 
in his recent report* on that country’s economic condition. 

The present administration came into a bad legacy of 
indebtedness. It is not to be blamed for the. accumulation 
of past budget deficits, although it has already been criti- 
cised for some of the methods by which it has sought, since 
Mr. Chalkley’s report was closed, to balance 
expenditure. 

The Commercial Secretary says that for the year 1924 
increased taxation, the necessity for drastic economy, and 
the issue of large foreign loans on onerous terms burden 
the country, and the longer the delay in treating the malady 
the more malignant it will become. 

There is, however, another side to the picture, and Mr. 
Chalkley says that against the depressing magnitude of the 
problem can be placed, happily for Argentina, a capacity in 
production, wealth and commerce which is without question 
far in excess of the burden to be borne. Many countries, he 
points out, might well envy the untouched potential capacity 
and the perfectly sound currency which denote the ease with 
which Argentine public finances might be restored to a 
sound basis. 


revenue and 


Favourable Factors. 


In reviewing trade conditions, the report recalls that the 
prospects of some improvement noted a year ago materialised 
in 1923, but adds that the prospects of further improvements 
are not so promising. At the same time it may be noted 
that since the report was written the records of both com- 
mercial failures and customs receipts show a very healthy 
tendency. These later developments therefore lend weight 


* H.M. Stationery Office or D.O.T, Price 2s. 0d. 





to Mr. Chalkley’s advice regarding the extension of credit 
In his view the outlook justifies British exporters in con 
tinuing to extend credit to established and tried connections, 
especially where based on experience of the line of conduct 
adopted by the particular importing firm in the evasion o 
contracts which followed the collapse of prices 1920, but 
calls for caution in credit trading with small | new con- 
cerns. Laberal credit to old and restricted c1 to new 
firms fits present conditions. The factor of credit in trading 
with Argentina has not the importance it once had when 
the German bid for trade supremacy was in fu ist before 
the war. Both the supply of credit by competitors and the 
demand for it by local traders are reduced. The importance 
of credit has been superseded by that of pric« 

Mr. Chalkley shows an exceedingly sound knowledge of 
political economy when he discusses the Arge! Govern- 
ment’s fiscal policy. Any recovery of Europe, ! ys, would 
lead to a higher demand and better prices Argentine 
foodstuffs and raw materials—meat, cereals, « produce, 
wool, hides, quebracho, and numerous by-products—and, also, 
the resumption of manufacturing activity beyond the present 
partial output: would reduce the cost of production and, 
therefore, selling prices of the manufactured s whieh 
Argentina requires. In the case of trade betwee! United 
Kingdom and Arge ntina, these conditions are of direct and 
practical application, since the United Kingdom is _the Jead- 
ing country supplying imports to Argentina, and also by far 
the largest consumer of Argentine products. Restriction of 
imports by excessive customs duties or other means ¢! ninishes 
employment in the United Kingdom, and therefore the om 
sumption of Argentine foodstuffs, while, on the other hand, 
the more imports from the United Kingdom are increased, 
the greater will be the demand from the working classes 
and their families for Argentine meat and wheat. _ 

Seeing that the principal exports from the United Kingdom 
to the Argentine are cotton and woollen goods and iron and 
steel products, which are not manufactured to any_ extent 


in the Republic, a reduction rather than the proposed incres® 
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import duties, which will add to the already excessive 
me living, would be of more benefit to the country. 
entina is a free-trade country as regards transport, railway 
werials being admitted free, but not as regards clothing 
oj housing 
oo Many Competitors. 

ct of competition, Mr. Chalkley does not take 


On the su . 101 
a view of Britain’s chances. In ‘addition to 


yery chee il 


Bt of the | nited States, the nature of which can be gauged, 
ire is the low-exchange ‘dumping’’ by countries with 
seciated currencies, the extent and contmuance of which 
‘grrounded by uncertainty. Amongst local competition to 
jared is that of the manufacturers of electrical fittings. 


m the other hand, the Argentine consumer still prefers 
pported, and especially British, wares—a preference that 
fostered by the local custom of making up goods to pass 
foreign. It therefore, recommended that well-known 
‘ands of British goods should be protected by trade-mark 
istration, be intelligently advertised, and full use be made 
f such terms as ‘* Made in England.” : 

The rivalry of Germany is, in the Commercial Secretary's 
«. likely to prove most menacing in every line which 
be produce provided that she emerges from the present 
‘uation With her factory capacity intact, a new currency, 
vermanently lower standard of living for labour, and a 
st of production lower than that of the United Kingdom 
without an effective taxation at least equal to the taxation 
horne by British industry. It may be remarked, however, 
hat many observers hold the view that these provisos are 
mt all likely to be fulfilled. Cost of production depends upon 
raw material and of imported food, which, in 


18s, 


e price ‘ 

po ; upon the external purchasing power of German 
urency. ‘that at present is very low. Moreover, it seems 
at last probable that taxation will be materially increased 
in Germany. It appears that her trade in electrical material 


and appliances has not yet been recovered. 


Railway Future. 

It ig disappointing, but scarcely surprising, to learn from 
the Commercial Secretary’s report that there is not likely 
tobe in the near future a renewal of the pre-war investment 
of British capital in railway extensions and other public 
utility enterprises in Argentina. It will be remembered that 


this operation invariably entailed the placing of large orders 
for British machinery and materials. For some years already 
the United Kingdom has almost left this market, due in 
the days the war to the success of the United States, 
ind later to the undercutting of Belgium and Brazil. Mr. 






lkley says that it appears probable that in some cases 
the Continental contracts were taken at prices which resulted 
1 losses. He adds that further heavy orders are expected 
to be pla and probably on a more accepted financial 


which the prospects of British firms obtaining a 
share are more promising. 


sis, 10 





Radio Telegraphy and Telephony, 


On the subject of the concession granted to Siemens, 
Schuckert, Ltd., representing the Telefunken Wireless Com- 
pany of Berlin, for the construction of a high-power radio 
station at Monte Grande, near Lomas, in the province of 
Buenos Aires, the report points out that the authorised capital 
of the original company (10,000,000 pesos) was, in January, 
1923, increased to 14,000,000 pesos paper, the issue being 
fully covered by the public and the four companies, as also 
was the simultaneous issue of 2,000,000 pesos of debentures. 
The number of towers of 210 metres height has been increased 
to 10, and the transmitting apparatus, except for some 
duplicate motors, is now installed. Trials with U.S.A. and 
Germany were commenced in September, and signals ex- 
changed successfully. It was intended to open a deferred 
service in November, which will be converted to a full 
service after being thoroughly tested. The receiving apparatus 
at Villa Elisa (near La Plata) is not yet completed. It is 
proposed to have four receiving stations there, one for each 
of the circuits, American, English, French, and German. 
During the year a coast station at Buenos Aires (called 
Darsena Sud) was completed; this will handle mercantile 
and naval traffic. It is operated by the Ministry of Marine. 
The Argentine army uses Marconi portable field sets. 

Within the last year, the report states, the Argentines 
have taken enthusiastically to radio-telephony, which is pecu- 
liarly suited to the country, with its great distances, flat 
surface, peor road communications, and few country- news- 
papers. Broadcasting jis at present in the hands of three 
concerns, from whose stations maximum ranges have been 
reached in all directions of about 2,000 kilometres, the ex- 
treme points being Rio de Janeiro, Magellan Straits, Talca- 
huano, and Lima. Radio material was not generally on the 
market until the middle of 1922, when a local company, the 
Radio Sud America, was formed with a capital of 500,000 
pesos by the British Marconi, American Radio Corporation, 
French T.S.F., and German Telefunken groups. The com- 
pany sells apparatus through distributing firms, but there 
are also small local factories and dealers who manufacture 
and import radio articles. Development is hindered by lack 
of any legislation to control transmission, which is gradually 
resulting in anarchy in the air. A committee was appointed 
in February, and it appears to incline towards a compromise 
between English and American legislation, but it has not yet 
drafted a project of law, and this project will undoubtedly 
take some time to pass into the Statute Book. It is unlikely 
that it will include a tax on receiving apparatus held by 
private individuals, but a broadcasting committee would 
probably be formed, and its revenue principally be derived 
from the taxation of radio manufacturers and dealers. There 
is an interesting project to install an inter-port and inter-farm 
radio-telephone subscribing service in Patagonia to supple- 
ment the State telegraph line, which is frequently broken 
down by gales and snowstorms. 








Fused Silica in the Electrical Industry. 


iHE paper on ‘‘ The History, Development and Commercial 
es of Fused Silica,”’ read by Sir Richard A. 8. Paget, Bart:, 
lore the Royal Society of Arts on January 30th is of con- 
‘iderable interest to the electrical industry, in that not only 


i the ust fused silica finding more and more application in 
the indust but electricity itself plays an all-important part 

In 18 production. 
The aut pointed out that silica is the commonest con- 
pon of the earth's crust. It is estimated that of the first 
 mnves depth, 60 per cent. consists of silica—occurring as 
quartz rock, sandstone, and other forms of silica—either free 
* combit with metals or metallic compounds. The form 
of pure si from which all the highest grades of transparent 
lused silica are made is rock crystal. Next in order of utility 
t this purpose are the deposits in the form of small crystals, 
mmercl known as geyserite, and, lastly, there is silica 
and. he manufacture of fused silica ware only the 
ces graces of sand are suitable, i.e., with a silica content 

* about ° per cent. 

hele = experiments referred to in the paper on the 
of Pari. . — or Silica were those carried out by Gaudin, 
Gate’ 8 J, using an oxy-hydrogen blowpipe. In_ 1878, 
tlowpine nied wna fused -quartz tubes made with the 
glia 888, however, Sir Charles Parsons communi- 
» the Royal Society a series of experiments, including 


that of fusing silica a: ; : 
ising silica sand by means of an electrically-heated 


carbon rod embedded in the sand, the fusion being carried out 


Ins} a ol ° 

— . as 1 cylinder and under a pressure of from 5 to 30 

vor ag Sq. in. This is believed to be the first instance in the 

“meh of silica fusion of the use of a carbon resistance rod, 
— tich has since become the standard system of 
In 1889, } 


fessor Vernon Boys devised his beautiful method 





of drawing very fine quartz threads by means of a miniature 
crossbow and arrow. Research work was continued by 
numerous investigators until 1902, when the fusion of pure 
silica sand was undertaken on a larger scale. In that year, in 
the United States, Elihu Thomson patented a method of form- 
ing articles of fused silica by a process similar to that of Sir 
Charles Parsons, but working at atmospheric pressure, and 
in this country R. H. Hutton, of Owen’s College, Manchester, 
at the same time, independently developed a very similar 
process. Hutton formed silica tubes either by passing a cur- 
rent through a carbon rod embedded in sand, or by support- 
ing sand in a graphite trough having a graphite core fixed 
axially within it, and fusing the sand round the core by an 
electric arc arranged to travel longitudinally immediately 
above the trough. Both Thomson’s and Hutton’s methods 
produced the same new material, viz., a fused silica, of white, 
slightly translucent, appearance, but both processes suffered 
from the disadvantage that the size and shape of the fusion 
were limited to those of the heating core, and in these pro- 
cesses, as with some subsequent ones on the Continent, it was 
essential to keep the temperature as low as possible in order 
to avoid the reaction of silica and carbgn. 

In 1903, as the result of work carried out by the present 
Lord Rayleigh, experiments were started by the Thermal Syn- 
dicate (with which Lord Rayleigh is now associated) at Wall- 
send-on-Tyne with the object of developing, if possible, a com- 
mercial method of fusion by means of some form of electric 
furnace. After numerous failures, an accidental result 
pointed the way to success, and it was found that by work- 
ing at a much higher temperature than Thomson and Hutton, 
and by carefully regulating the temperature, it was possible 
not merely to bring the whole fusion to a state of substan- 
tially uniform plasticity, but also so to regulate the interior 
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gaseous pressure—due to CO and silica vapour formation— 
that the fusion remained separated from the core except at 
the relatively cool extremities. There was, under these con 
ditions, no further reaction between the silica and the carbon, 
and the fusion could be blow n up, in situ, into moulds sur- 
rounding the fusion, or the core could be withdrawn alto- 
gether from the fusion and the fusion itself removed from the 
furnace. The fused mass, in the form of a large tubular 
sausage, was found to retain its plasticity for a considerable 
time, and, in consequence, could be drawn into tubes, or 
blown into moulds, or pressed or rolled, without reheating. 

The material produced by drawing, blowing or pressing a 
sausage of fused silica sand, differed from the products of 
Thomson and Hutton, in that the spherical gas or air bubbles 
which were disseminated throughout the mass in the former 
processes, and which were responsible for the colour and 
opacity of the product, were in this case drawn or spread 
out into threads or laminations, so that the material had a 
grain. This resulted in the production of a lustre, which had 
a practical use in the case of electric and gas lighting bowls. 
It is interesting to note that the first important exhibition of 
vitreous silica ware was made by the Thermal Syndicate at 
the Brussels Exhibition of 1910. Sir Richard said he believed 
these were the only exhibits (except some made of platinum) 
that survived the disastrous fire which destroyed the British 
Section. 

The paper then dealt with the physical poate of fused 
silica, such as its low coefficient of expansion, relatively high 
softening point, etc., as well as its mechanical and chemical 
properties, and it was pointed out that it was entirely un- 
affected by acids or mixtures of acids, except hydrofluoric and 
phosphoric acids. 

As to its electrical properties, the most interesting is its 
low conductivity at high temperatures. Though, said the 
author, at ordinary atmospheric temperatures, porcelain is con- 
siderably the better insulator, at 150 deg.-C., fused silica has 
500 times the resistivity of porcelain. At higher tempera 
tures, however, the resistivity falls. Fused silica has the fur- 
ther advantage over porcelain and glass, as an insulator, of 
being less hygroscopic, so that surface leakage is reduced. The 
specific inductive capacity is relatively low, being from 3.5 
to 3.6, as compared with 5.6 for mica and porcelain. The 
dielectric strength of fused silica is equal to that of the best 
glass :— 
kV per cm. 


Commercial eens ee . .. 50-100 
Glass : me ES .. T5—200 
Fused silica Hy : sds ... 100—200 


Fused silica has been neh neni zs a high-pressure 
insulator for direct current in Cotterell precipitation plant for 
the treatment of flue gases, under conditions of heavy arcing, 
which caused all other insulators to break down. 

The optical properties of fused silica were also dealt with, 
and its greater transparency as compared with glass was 
demonstrated. 

In U.S.A., the G.E.C. has in recent vears carried on silica 
fusion at Lynn under Dr. Elihu Thomson, and a description 
of the products of these works is given in the General Elec- 
tric Review for February of last year. The most interesting 
technical advance by the G.E.C. is in the production of tran- 
sparent rods and tubes by drawing a fused mass of rock crys- 
tal between water-cooled dies. Besides transparent ware, the 
G.E.C. has produced 6 in. by 10 in. moulded insulators for 
h.p. work. It is curious, said Sir Richard Paget, that the 
writer of the G.E.C. article referred to—which gives an his- 
— résumé—is apparently ignorant of all the work gen 

has been done in Europe since 1902. The G.E.C., he said, 
not usually 20 years behind the times. 

Referring to the products of the Thermal Syndicate, he said 
that an interesting development was the manufacture of large 
thermionic valves for radio work. He exhibited two valves of 
Signal School design, manufactured by the Mullard Radio 

Valve Co., of Balham, the fused silica parts being supplied by 
the Thermal Sy ndicate. One was of 2.5 kW, and the other of 
10 kW output. An envelope, measuring 32 in. by 8} in., for a 
still larger valve, was also exhibited. This envelope had cor- 
rugations, for the purpose of resisting air pressure from 
outside. 

Discussion. 

Sir CHarRuts Parsons, F.R.S., said he had been astonished 
when he had read the G.E.C. journal, because he had always 
understood that the Thermal Syndicate had done a great deal 
of pioneer work. He suggested that 100 copies of the lecture 
should be sent to Dr. Elihu Thomson. 

Professor VERNON Boys, F.R.S., expressed surprise at the 
author’s statement that at ordinary atmospheric temperatures 
porcelain was a better insulator than fused silica. From ex- 
periments which he had carried out, he felt almost inclined 
to question that statement. 

Dr. R. H. Hutton skid he also had been astonished to read 
the article referred to in the General Electric Review. In 
1902, he said, he read his first note on the fusion of quartz, in 
Manchester, and later in the same year he had read pose: No 
paper on the subject in America. Whilst he was there it was 
mentioned to him that Dr. Elihu Thomson was working on 
fused quartz, and he had had an opportunity of seeing what 
was being done. At that time he kept a diary, and when he 
read the article last year he quoted to Dr. Elihu Thomson a 
few paragraphs from it. As a result, he received a long letter 





from Dr. Thomson, which was merely an appe 
Hutton) not to claim for himself the credit 
which Dr. Thomson had done in those days. 
fact, he (Dr. Hutton) complained only that L; 
said that he had given him the idea of doing 
was apparently done many years before }y 
Parsons. 

Mr. C, R. Daruine claimed to be one of th 
silica tubes for small electrical resistance fur 
used resistance furnaces with porcelain tubes, | 
that if he switched on a strong current sudde: 


cracked, and had almost continually to be renewed. The 
moment silica tubes were made he had procured one and bad 
wound it, and, to his great delight, it had stood up alm + 


indefinitely. One could almost switch on th 
straight away. Continuing, he said it would 
vantage if those working with silica could find 
lining which would not be attacked by metal 
was not aware that very much had been dor 
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prospect of making zirconia tubes, becaus 
not attacked by many metallic oxides. 

Sir Hersert Jackson (the Chairman), sai 
would not accept at present the statement that 
celain was necessarily, in the cold, a better ji 
fused silica, and thought it quite possible that t 
could be reversed. 

Sir RicuarD Paget, in reply to this eae 2 
ductivity of silica, said the figures given in 
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of using zir 
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afraid that the material was no good because 
coefficient of expansion, and cracked even on 
casting, and it did not arrive at a stage of | 

silica. So far as his experience went, therefore, 


it had a hig 
oling of t 
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there was not 


much hope of using it as a casting material, although it might 


be used as an aggregate material, like silica br 
kind of thing. 
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Institutional Engineering. 


In the course of his presidential address 
mingham Electric Club, Mr. W. Shay 
pointed out that in the selection of plant 
tution, hospital; &c., economy was of much 
ance than efficiency, and reliability of far ¢g 
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M.LE.E 
lor an Dstt. 
more import 
reater impor- 


tance than either. Engineers, in general, were apt to give 


so much thought to efficiencies that in some ca 
lost of the real ultimate aim—high economy. 
of boiling water per head per day in an institu 
amounted to 20 gallons, and the laundry only 


five gallons per head per day. Electricity ha 


superseded gas for lighting in most institutions 
confessed, however, that in some in:tances, esp 


pitals, the schemes adopted were not the most 
nature’s prin- 
ciples of illumination must sooner or later give t: 


their purpose. Any material departure from 


might occasion real distress to the sick; insuffici 
also injurious. Ward lighting could best be obta 


viding local shaded lights, each with its own sv 


patient, and general lights with low foot-candl 
in the centre well diffused without glare, with 
dimming the general lights at night. Local lig! 
be provided for the sisters’ and nurses’ table. 


Electric cooking was finding favour with tl« 
cooks, to the exclusion of gas and coal-heate 


ranges. Electric heating was “ off the map 
institution had its own plant and wanted nx 
the exhaust from the engines could provide 

first cost of an automatic telephone system 


than that of a manually-operated switchboard 


the same size, owing to the fact that the service 


were not required, the annual charges were les= 
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was capable of doing the work if the makers’ simple instruc 


tions were carefully carried out. In small ins 
and crude oil engines, especially where there wa 
and very little domestic heating, could not be ¢ 


fuel economy; 20 ft. of gas would at the best gi 
burnt in incandescent burners, whereas an 


dynamo would give 1,000 c.p. from the same an 


Crude oil, at its present price, would give the 
of power and light for half the cost of gas, but 


titutions, g28 
laundr’ 
lled, for 


0 ¢.p if 
ne and 
t of gas. 


S amount 
hould be 


installed with caution where gas was available, as 1 had 


a nasty habit of jumping in price. 


For a hospital for 500 inmates and staff, including ranges 
steaming oven, fish fryer, hot plate cupboards, special et 


poachers, &c., 20-gallon soup boiler for stock 


pot, 20-gallon 


vegetable boilers, 20-gallon water boilers—the Sails runpiné 


costs would be less than 4d. per head per day. 
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here institutions had their own electricity generating plant, 
ey was usually not employed to the extent that it 
Given a steam plant available, it would pay hand- 
y to work the engines up to power and to use elec- 
incity in place of gas fires, sterilisers, and roasting appliances 
in the institution, while the exhaust steam from the engines 
gould be used for boiling in the kitchen and all laundry 
xcept the calender. Although steam was used in 
» many Ways in an institution, there were only two points 
sich needed steam at a pressure of more than 10 Ib., i.e., 
" ; in the laundry and the disinfector, which should 
ent to the laundry and boilers. To exhaust steam 
fom an engine at 5 or 10 lb. pressure would increase the 
eat consumption, but when the exhaust was used for the 
Kitchen and laundry purposes instead of live steam, it did 
juble duty, and so the loss in efficiency of the engine was 
inmaterial. The ideal to aim for was to generate power to 
h an extent that there was exhaust steam enough for all 
kitchen, laundry, and heating requirements, and to. make 
«momical use of the power generated by turning it into 
detricity for lighting, cooking, and heating. The steam and 
dectrical requirements must balance, or there would be loss. 
Consider an actual case :—Maximum demand for steam was: 
for laundry (1,000 Ib.), kitchen (600 Ib.), h.w.s. (2,000 lb.). 
heating (4,800 Ib.), or 8,400 lb. per hour. This amount of 
dam would comfortably be given out from an engine of 210 
;W, Maximum demand for electricity was: for light (45 kW ), 
power (25 kW), X-rays, &c. (10 kW), sterilisers (4 kW). A 
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maximum of 1,320 cu. ft. of gas was previously used per hour 
for cooking and heating. The electricity required to give the 
same British thermal units as the gas was 120 kW, a total 
of 204 kW. The maximum load in the kitchen for steam 
came on at the same period as the maximum load for 
roasting. Similarly in the laundry, the heat was required 
at the same time as the power, thus as the electrical load for 
roasting, &c., increased, so the amount of exhaust steam 
increased, and was available for the heavy boiling load in 
the kitchen and heavy laundry duty. By the adoption of 
this system, if the loads balanced accurately, the saving 
would be the difference between the present cost of lighting 
power, and gas for cooking, amounting to £3,000, less the 
increased consumption of steam, due to exhaust steam being 
used instead of live steam for boiling, heating, and hot 
water service, which would be £500. This would leave £2,500 
to pay for interest, depreciation of plant, labour, and main- 
tenance. The necessity for keeping systematic records and 
analysing the results at the end of each month could not be 
too strongly advocated. The amount of boiler fuel consumed 
in institutions, of which the author had the figures, varied 
from 2.6 to 13 tons per head per annum. In the first case 
the institution generated its own electricity for lighting, and 
in the second case purchased gas for lighting. The average 


present-day engineer was only too willing to keep records and 
take a keen interest in the results, if shown the right way 
and provided with the necessary facilities and apparatus for 
doing so. 




















A Non-Technical Explanation of Power Factor.—I. 


Results of the Electrical Apparatus Co.’s Compctition. 








4s has already been briefly announced there was a large num- 
ver of entries for the competition instituted by the Electrical 
\pparatus Co., Litd., for the best non-technical explanation of 
power factor. Mr. 8. T. Allen, M.I.E.E., chief engineer and 
wanager of the Wolverhampton Corporation electricity under- 
tuking, who acted as adjudicator, found that many excellent 
etplanations were too technical to merit the award of a prize; 
moreover, two of the best (which were, however, not sub- 
mitted for competition) emanated from Mr. R. Amberton him- 

f The following are some of the 









elf under noms=de-plume. 
essays :— 







Mr. C. Turnbull. 


It may be thought that the following explanation is too 
sbort, and that further elucidation by way of analogy would 
ake things clearer. My reason for cutting it short is, first, 
that business men will not read long articles, and, secondly, 
that they do not want to be convinced that they should pay 
more for bad power factor. 

They therefore read the explanations with a view to detect- 
ing solne excuse for getting off the extra charge. Analogies 
imfortunately have the fatal habit of being suitable for being 
tuned round to face the other way. Once a business man 
thinks he can use your argument against you, he repeats and 
Tepeats it, giving it as ‘* Your own words ’’! 

I suggest, therefore, that the statement should be short and 
to the point, and that it should make clear that low power 
lutor costs more to supply and, therefore, must be charged 
ita higher rate. 

Suggested Letter to a Consumer Whose Motors have a Low 
ower Factor—You ask us to explain the reason for our 
Garging you extra rates to cover the low power factor of your 
lotors, and particularly to state clearly what is meant by the 
’m “ power factor.”’ 

The motors which you are using are—as one may express 
greedy : they take too much current at each mouthful and 
mmediately afterwards spit the surplus back again into the 
supply mains. Consequently the mains. have to be big 
enough to carry, not only the current which your motors 
“ually use, but also the surplus, or idle current, which they 
ares absorb and then return to the mains. In your case the 
mains have to be (40 per cent.) larger than would be neces- 
“ry if your motors did not act in this manner. 

_ lis surp'us current has to travel right back to the gener- 
“ing station, where it must be absorbed by the generators 
and then given out again : in fact, the idle current continually 



































nr + between the station and your motors. It does no 
it Work at all, but is a cause of loss both in the mains 
‘nd in the venerating plant. 





The term “ power factor " 


of is used to indicate the tendency 
‘ Motors, or 


high other plant, to create idle current. Plant with 
rh power factor creates little idle current, while when 
=o ictor becomes lower, the proportion of idle cur- 
You <y S. is naturally increases the cost of supply. 
sae, ‘ thus see that motors whose power factor is low, 
coatly ta r and more expensive supply mains and more 
ton “if nerating plant at the electricity works, while in addi- 
these items, coal is wasted in keeping idle current 














circulating. As our tariffs are based’cn the cots of supply, 
we must necessarily charge you for the idle current. 

You may ask: Can this idle current be abolished? It can, 
either by the use of special motors, or by the installation of 
certain apparatus of which we will be glad to give you de- 
tails. In -fact you can take your choice, either to eliminate 
the idle current, or you can pay the cost of the supply of 
such. 


Mr. Reg. H. Rawil. 

The first essential in attempling to explain the mystery of 
p.f. to a non-technical power consumer is to open the con- 
versation in such a manner that thereafter he will always 
visualise electricity as a material fluid. Once this view of 
the subject has been firmly instilled into his mind, the prin- 
cipal difficulty has been surmounted; but be quite sure that 
he really has grasped this. fact, otherwise, in the writer's 
opinion, it is useless and a waste of time to continue the 
explanation. Having progressed so far successfully proceed 
along the following lines : 

Power stations are erected to force or pump this fluid to 
the consumer’s premises and, if the switches are *‘ on,”’ it will 
flow through the various connected appliances, giving up its 
energy in the form of mechanical power, heat, light, &c. 
After the electricity (as the fluid will now be called) has done 
its work, it returns to the power house, just as in hydraulic 
plant after the water has passed through the power presses, 
rams, &c., it flows back to the force pumps, where it is 
again sent out with renewed pressure. Now, in order to 
operate electrical plant in a distant factory a certain call for 
electricity is made on the power house and cables are laid 
along the roads to convey this current. But some electrical 
apparatus, especially a certain type of motor, has the unfortu- 
nate knack of utilising only a certain proportion, say, 80 per 
cent., of the current flowing through it. Such an installation 
would have a p.f. of 0.5. It must distinctly be understood 
that this does not mean that 80 per cent. of the power sup- 
plied is being usefully employed and the remainder going to 
waste. Exactly the same amount of current returns to the 
power house as left it on the outward journey, 80 per cent. of 
it having given up its energy and the remaining 20 per cent. 
returning unused. 

Now, the greater the amount of current to be transmitted, 
the larger must be the cable through which its flows (just as 
in a water supply system the greater the amount of water 
required to flow through a pipe, the larger must be the 
diameter thereof). This means that a cable of greater section 
would have to be put down to supply a consumer having a 
low or bad p.f.—i.e., with a large amount of “ idle’ current 
flowing—than would be necessary if his p.f. was high or good 
—i.e., with very little idle current present. 

The detrimental effects of bad p.f. are not confined to the 
cable systems, but apply also to the generating plant at the 
power house. An electricity generator capable of turning out 
5,000 h.p. can only deliver 4,000 h.p. when connected to an 
industrial undertaking having a p.f. of 0.8, 20 per cent. of the 
current being ‘‘ idle ’’ and being returned to the power house 
having done no work, Consequently more generators have 
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to be installed with their attendant overhead charges. Thus 
it is seen, that if the power factor—or ratio of current 
consumed to that demanded—of a system is raised, the fol- 
lowing economies are effected by the supplying authority :— 

(a) Smaller and fewer cables with the necessary. switch- 
gear can be installed for a given load, or, conversely, more 
consumers can be connected to a given cable before necessi- 
tating laying a larger size of cable. 

(b) Owing to the decreased amount of current flowing in 
the cables the ‘‘ electrical friction,’’ or transmission losses, 
are reduced. 

(c) Less generating plant with its necessary switchboard 
connections and attendance is required for a given load and, 
therefore, less capital expenditure. 

(d) Each generating set can be run under such conditions 
that it will deliver its maximum output of power and hence 
at its maximum efficiency. 

There is also considerable advantage from the technical 
point of view in that when a p.f. is high the absence of large 
quantities of “idle ’’ current in the system doing no work 
render the control of such a system much easier. 

Thus it is seen that, in the case of two consumers each 
taking the same amount of power, the one with the low power 
factor is actually costing the supply authority far more than 
he with the higher power factor, and therefore in common 
fairness they should be charged on a system varying with the 
power factor. 


Mr. R. Amberton. 


If you buy a bar of metal and after turning it up to the 
shape you want you return the scrap and get credited with it 
at scrap prices, you will have paid for more metal than you 
actually use, but less than the price of the whole bar. 

If you have an electric motor which only requires 15 effec- 
tive amperes of electric current to run it, but actually takes 
20 and returns 5, you will expect to pay for less than 20, but 
more than for 15. 

Although your motor does not use up the extra 5 amperes, 








New Electrical Devices, Fittings, and Plant. 









but returns it, the supply authority has to have big 
generators and cables, &c., to carry it. If your moto 
took the net amount it needed, another consumer cogig 
supplied to the extent of 5 amperes without increaaing 
size of the generating station or mains. 

It is clear that if your motor takes 20 amperes and = 
uses 15, you have 5 amperes of idle current tloating thr : 








) 














FeBRUAR 


appearal 
mice part 

ments ar 
piaced in 

nd a 
» bread 2 
pgerved ; 


heat- 





your circuit. Power factor is the proportion of current fies. more TAPIC 
tively used to the total supplied. In the case mentioned ;, Mice! 1” 
15 useful out of 20 total, the power factor is exsily seen to be 
three-quarters, or 0.75. 1 
Electricity meters only measure useful current. To ma, nti 
them measure the total current passing would not be fair r —" 
the consumer, as he returns the unused part. A charge hay ear 320; © 
to be made for the unused, or idle, current to cover the con meee obiect 
of delivering it and taking it back, and because of the extn fmpcluding 
size of generators and cables involved in doing this, case 
Although the supply authority makes an extra charge fg ao 3 


bad-power-factor loads, it does not pay it. If 
not take the extra 5 amperes for which you 
value because you return it, it could have sold 
price to someone else. 


our motor did 
nly pay ee 
it at the full 


The central station consists of a plant and a distributing Be 5 
“ 


system of a certain size, and the engineer Wants to get {yl 
price for the whole output of the station. se 
is not fully possible, but the better the power factor th 
greater the revenue on the capital value of the undertaking 
and the lower the price at which electricity can be sold aj 
round. 

It is clear from the scale of charges that it will pay you t 
have a good power factor, and the supply engineer is equally 
anxious that you should. The principal ways of getting y 
good power factor are :— 

(a) To install motors of the right kind. 

(b) To install motors of the correct size (and 

(c) To install power factor improving devi 

Free advice is obtainable from the station engineer at any 
time, together with a more detailed and technical explanation 
of power factor, if this is required. 


1t too large), 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 


if considered of sufficient interest. 





A Self-Contained Broadcast Radio Receiver. 


An innovation has been put on the market by Messrs. L. 
MoMicuaet, Lrp., Hastings House, Norfolk Street, Strand, 
W.C.2, in the form of a complete self-contained broadcast radio 
. receiver. Hitherto it has not been possible to produce a 
really self-contained receiving set, owing to the fact that 
accumulators were necessary to operate the valves; the advent 
of the dull-emitter valve, however, has brought within the 


region of practical politics the operation of a number of valves 
by quite small light-weight batteries. 


Taking advantage of 














Fig. 1.—McMichael Radio Receiver. 


this Messrs. McMichael Rave introduced an instrument con- 
tained in a handsome oak cabinet, with folding doors in front, 
enclosing the panel. The set comprises the circuit. known as 
M.H.B.R. 4, but a departure from their usual practice is that 
the valves are hidden, holes being provided in the panel in 
order to see that they are actually ‘* alight.’’ The valves are 
supported on a suitable frame, and a trap door is provided in 
the roof of the cabinet for their replacement. The batteries 
are contained in the base. The panel face is mottled or 
““mahoganite’’ finished, and all fittings are nickel plated. 


There are no visible wires or loose connections, and even those 


necessary for the aerial, earth, and loud speakey are provided 
with plugs. The M.H.B.R.4 circuit will receive all British 
broadcasting stations on a normal P.M.G. aerial and, m 


addition, by means of plug-in duolateral coils, most of the 
Continental stations, while switches enable the set to operate 
either one or more pairs of headphones, and sufficient volume 
is available on an ordinary loud speaker for out-door purposes 


The B.L.1.C. Taxicab Lighting Set. 


Tue British LIGHTING AND I@nrTION Co., Lrp., of Cheston 
Road, Aston, Birmingham, is making a feature of an electne 
lighting outfit for taxicabs, the requirements of which ar 


not always identical with those of private cars in this respect 
The equipment, which includes a belt-driven 8-A, (-V dynamo, 


60-Ah battery, cut-out, three-knob switchh< with aa 
ammeter, two side lamps, a tail lamp, and a p for the 
taximeter, has been specially designed for the purpose it has 


to fulfil. 


A New “ Universal ’’ Toaster. 


Fig. 2 illustrates a new type of ‘* Universal " electric toaster 
of which particulars have been sent us by Mrssrs. L. G 






























Fig. 2.—A “ Universal” Toaster. 





Hawkins & Co., Lrp., 116, Charing Cross Road, W.C.2. The 
appliance has a number of novel points; in the first place, 








In practice this nals 
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have big appearani very different from the usual pattern, the 
yOUr motor rice partaking of the nature of a small electric oven. The 
SUE ¢oyid nents are fixed in both sides of the toaster, and the bread 
t IDCTeasing ¢ : placed in a sliding rack fitted with a crumb-catching device 

} a heat-it ilated handle. By this means both sides of 
n peres and ony be bread are to ted at the same time, and, the heat being 
loating gerved by the oven like structure, toasting is effected much 
Of current eff re rapidly than usual. The toaster has a highly-polished 
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4 Watch Case Radio Receiver. 









rer a 
ro Pas sinvention which, although filed at the Patent Office over a 
A prod sr ago, has just been accepted (patent No. 208,414), has for 
provision of a complete radio receiving outfit, 
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necessary telephone receivers, in a small port- 
ble case \. Page, B.Sc., of 19, Blvthswood Drive, Glas- 
ow. is the patentee, and we are given to understand that 
He invention is not restricted to any particular details of con- 
traction, but covers all sets which contain the necessary com- 
ments within one small case. In one of theemodels the case 
,standard gentleman’s silver watch case, and when not in 
se can be carried about in the waistcoat pocket. Two ter- 
sinals are arranged on the outside for attaching the aerial 
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Figs. 3 and 4.—Interior of Watch-case Receiver. 


aad eart ires (see fig. 3), and as there are practically no con- 
-ic toaster fq Betting within, the self capacity of the set is extremely 
. low. | connections are attached to the case with the 
result that by merely holding it in one’s hand the earth is 
automa completed through the body. Although a defi- 
nite ea! ) the terminal provided will improve matters, still 


can be dispensed with if inconvenient to obtain. The usual 


aan tor, which is mounted on a concertina support to 
nye oh ht a touch as possible, is used in conjunction with 
‘whe at s whisker,” and the magnet of the contained 
BL mnee made of cobalt-chrome steel. Although the steel 
-] lft’. : vw but an ounce, it is sufficiently powerful to 
wag b. in weight. The soft iron pole pieces have a 
rth t surface with the steel, and the bobbins wound 
Stall tain a little more than 8,000 ohms resistance. A 
aa a hragm is employed and the distance between it 
roof ; a pole pieces is 1/4,000 in. By unscrewing 
ten m opening the front of the case the whole of the 
definit. ngement comes out, and when replaced the same 
om gap is always maintained. For tuning, an in- 
oa. 7 is ponies on the back of the case, fig. 4, and 
a¢ he re flap which usually protects the works 
peat waren _ Selective switch can cut out part of the 
2. The 1 intermediate tuning can be effected by the vario- 





_— method of moving one coil relatively to the other. 
‘end ” effect is eliminated by earthing the end Of the 












coils, which automatically short-circuits the turns not in use. 
Entire elimination of interference because of the close 
proximity of the earthed case and the tuning coils has been 
obtained by a special feature of the set. The efficiency of this 
little outfit is said to be remarkable. 





Correspondence. 


Correspondents should forward their communications at the 
earliest possible moment. No letter can be published unless 
we have the writer's name and address in our possession. 


Super-Pressure Cables. 


In the technical Press during the past two years, refer- 
ences have repeatedly been made to British-manufactured 
cables suitable for voltages up to and including 66-kV work- 
ing pressure, but very little detailed information appears to 
be forthcoming. 

As the subject is necessarily one of interest to a large 
proportion of your readers, I crave the indulgence of your 
‘* Correspondence ’’ columns to enable me to put a few 
direct questions to British cable manufacturers :— 

(1) Can 66-kV triplex cable be regarded as a commercial 
proposition ? 

(2) Apart from short experimental lengths under test, is 
there any such cable in service? If so, please state location, 
length, and frequency. 


(3) Has any British manufacturer yet installed 66-kV 
single-core cable? 
(4) What test pressures are applied to such cables 


(2) and (3) at works (expressed as r.m.s. volts for a stated 
time, between phases and betweem line and earth?) 

(5) What allowance would have to be made if the test 
were conducted at the maximum permissible temperature? 

(6) What is the normal working stress in kV/cm? 

(7) What is the nature of the dielectric? 

The writer is aware of the composite line (i.e., overhead 
and cable) under construction for 66 kV on the North-East 
Coast, referred to at the last Annual Convention of the 
I.M.E.A., and has also some experience of single-core cables 
in the testing of ironclad switchgear for 66 kV, but is under 
the impression that no such cable is yet in service. 


William D. Owen. 


Newcastle-upon-Tyne, January 29th, 1924. 


Salesmanship. 


During the past year or so, a great deal has appeared in the 
electrical journals regarding salesmanship, and there have also 
been conferences in London and elsewhere. The educational 
work in this direction has been mainly all to the good, but in 
one or two respects a certain amount of harm appears to 
have been done. 

Emphasis has frequently been laid on certain points which 
the salesman must at all costs bear in mind, and which have 


now become traditional: ‘‘ Create a good atmosphere,” 
‘‘Rstablish contact,” ‘‘ Create and sustain interest,’ 


‘* Dominate the interview,’’ and so on. 

Although a sales engineer, I also have occasion to be in- 
volved now and again in the purchase of plant, and then have 
an opportunity to view the other side of the matter. For 
example, F had occasion this week to see a representative who 
called regarding some machinery, worth perhaps £20,000, for 
which his firm had tendered. He greeted me, a_ perfect 
stranger, as a long-lost brother and wrung my hand affec- 
tionately (create a good atmosphere). He then went off at 
60 miles an hour eulogising his firm’s machinery (establish 
contact), and talked of the wonderful orders they had executed 
(sustain interest). 

When I could get a word in edgeways, I raised one or two 
points about the design, and was informed that his firm 
always designed everything very liberally (tact). Before I 
could ask another question, he was rattling on again (domin- 
ate the interview). By this time I was thoroughly rattled 
myself, and asked him to make a note of three points and get 
his firm, which is quite a good one, to write me. He wrung 
me by the hand once more, promised faithfully to call next 
week, or sooner if required, and departed. Next week I shall 
be ‘ out.”’ 

This sort of thing is splendid for rushing a prospective pur- 
chaser into buying a vacuum cleaner he really doesn’t want, 
but when it is a case of being in the market for important 
plant, do let us have a little less ‘‘ Salesmanship ’’ and a lot 
more ‘‘ Engineering.”’ 

The writer may have been unfortunate, but so far as his 
experience goes, the above style of interview appears to be the 
rule, rather than the exception, and it seems to be getting 
worse. Can this be due to “‘ Salesmanship Conferences ’’? 


M.1I.Mech. E. 
February 8th, 1924. 
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Two-way Pendant Switch Flexibles. 


We have to thank Messrs. Lundberg & Sons and others for 
their interest in this matter, but assure them that the 
ewitches referred to were wired on the single-pole principle 
mentioned by them as being infallible. The present-day wire- 
man knows of no other method. 

A moment's thought, however, or the placing of their 
fingers across the terminals of a switch in the “* off ’’ posi- 
tion, will convince Messrs. Lundberg that both poles are 
necessarily present as long as the lamp remains on the holder. 
The resistance of this lamp being negligible compared with 
the dielectric resistance, the creeping current always present 
in some degree is approximately at full mains voltage. 

This little point is overlooked by all supply authorities and 
Board of Trade regulations. 

The word “ short ’’ should perhaps be qualified in the sense 
that it does not imply blowing of fuses, but only a permanent 
lighting of the lamp in the circuit, and ignition of the cord. 

Reference to recent insurance disputes will convince 
Messrs. Lundberg that the fault we complain of has cost an 
insurance company many thousands of pounds. 

Messrs. Lundberg & Sons have done much to increase the 
usefulness of electric circuits (and incidentally to complicate 
our wiring); can they not incur our further benediction by 
designing a simple two-way ratchet-action ceiling switch 
which will obviate the pendant live wire? 

** Safety First.” 
February 1st, 1924. 

{Such a switch was described in our issue of August 10th, 

1923, p. 231.—Eps. Exec. Rev.] 





As an interested reader of your valuable journal, I wae 
glad to see the question of two-way switch flexibles raised 
by ‘Safety First.”’ 

As a contractor, may I say that I, too, have experienced 
the same trouble. In my case the flexible did not catch fire, 
but became red hot, the lamp lighting in due course, without 
the switches being on. I can vouch for the accuracy of the 
wiring as pointed out by your correspondents, Messrs. A. P. 
Lundberg & Sons, as I am well acquainted with their switch- 
ing examinations, so that the trouble cannot be due to 
incorrect connections as suggested. 

I should be glad to hear further views upon this interesting 
subject. Perhaps an expert might feel disposed to cast a 
little light upon the matter for the benefit of the trade, and 
an interested contractor. 


W. @. &. 
February 6th, 1924. 





Costs and Selling Prices. 


Your interesting leader in the issue of February Ist must 
be of great interest to all your readers, and in particular 
manufacturers. You advocate a principle of looking upon 
export trade as the equivalent of a power load on an electricity 
supply undertaking. In brief—lower prices for export. 

It is extremely important that it should be known that 
this, in the eyes of the Dominions of Canada and Australia, 
is looked upon as dumping. Manufacturers are not allowed 
to sell their products to those countries at a price which is 
lower than the home market value. This Anti-Dumping Law 
is rigidly observed, and, as a matter of fact, is one of the 

eatest deterrents upon British export trade to the 

inions. 
Ferranti, Ltd. 
R. H. Scuorieup, Sales Manager. 

Hollinwood, February 5th, 1924. 

{We agree with our correspondent with regard to the 
adverse effect of the Anti-Dumping Law on British export 
trade with the Domifions. The matter was fully explained 
by Mr. W. G. Newberry in his articles on ‘ Inter-Imperial 
Trade,"’ published in our issues of June 29th and July 6th, 
1923, and in his letter on ‘‘ Preferential ’’ Tariffs in our 
issue of August 31st, 1923.—Eps. Etec. Rev.] 


Film-Cooling Towers, Ltd., v. Evans. 


Your report of the above action in the issue of February 
ist, whilst being a very fair report, omits one portion of 
Mr. Justice Astbury’s remarks which is of some importance 
to myself as coming at the conclusion of all evidence given. 

An official typescript of these remarks is as follows :— 

Mr. Justice Astbury : 3efore this case goes any further, 
I have heard both sides now, and may I say this? It is a 
very troublesome matter, because I feel that there is a great 
deal of suspicion about it in one sense. Mr. White has sworn 
positively that he knew nothing about it, whereas the last 
witness, Mr. Evans, who, I am bound to tell you, has given 
his evidence very fairly in my opinion, says that he told 
Mr. White all about it, and he gives the circumstances -in 
which he told him, and he has told us how he told Mr. 
White and when he told him, and I think on the whole 
that his conduct is much more consistent with his having 
told Mr. White than with his not having told Mr. White. 
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witness-box, that he was guilty of wrong in 
ought to add that I think both pafties blund 
Mayor's Court action was settled.” 








North Finchley, February 7th, 1924. 






Plumbing Joints. 


On completing a wiped joint, a plumber 
ceremonial of anointing the wipe with tallow 
one please tell us, pro bono publico, what 
this ritual? 

There seems to be considerable variety of 
subject but one theory is that, in the past, it h 
that wipes may occasionally be porous or cra 
the object of the-tallow is to cover up these d 
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: ts. If this 
is so, it would be useful to know how far it is cessful an 
if not, whether there is any other practicable rnative to jt 
A year or two ago, one of the Institutions or Research Ago. 
clations was understood to be undertaking a iVestigaty 
into the whole subject of the composition and ht meth 
of using plumbers’ metal and fine solders. It ld be hel 
ful to industry generally if an authoritative statement oy 
now be made as to the position of the work and if an interiy 





or final report on the investigation could be | sI 


B. Welbourn, 





Prescot, February 8th, 1924. 







Squirrel-cage Motors of over § h.p. 


The discussion re ‘‘ Squirrel-cage Motors over h.p.” is 
opportune, and we thoroughly endorse *‘ Motor Salesman’: 
view that the rule is antiquated and harmful to t 

Unfortunately, this attitude has been maintained by 4 
Wembley kxhibition authorities, who have discouraged ty 
use of squirrel-cage-rotor motors by including 
their rules. Most exhibitors will have accepted it 
in slip-ring motors. ‘The few who have be enlighten 
enough to insist on using squirrel-cage motors hav 
that special feeders must be run for this class of motor, an 
that the exhibitors must pay for it a charge of from £4 « 
£70. Under these circumstances, most non-elk 
















trical exhib 

tors will run their machinery with slipring motors. 
Here is an exhibiticn costing millions, and the cables a 
not big enough to permit of a 10-h.p. squirrel-cage-rotor mot 





4 


being started up!—at least that is what the authorities « 
The probability is that the cables are big enough, the t 
lying solely in the minds of the rule makers. Several leading 
electrical manufacturers have loaned a 4,500-k\V power hous 
~—and the authorities are not providing the cable to distribuk 
the load properly. 

The Wembley authoriti:s probably do not feel that it matters 
much if slip-ring motors are insisted on: but it is a Vel! 
serious matter. America has used squirrel-cage-rotor motors 
up to very large sizes for years, and American salesmeP 
trained to a belief in them, are offering them in Briel 
Colonies and oversea markets against British manufacturer 
What impression will be made on the minds of the thousands 
of Colonial and other oversea customers who visit the Exhil 
tion, when they find that the motor installation on exhibitwt 
stands smacks of the last century? The slip-ring motors o! 
those stands will be built to most modern designs—and, thanks 
+o so many good people insisting on them, the British slip 
ring motor is second to none in the world—but who wants ¥ 
be exhibiting a 10-h.p. slip-ring motor when the thing to u* 
is a squirrel-cage motor? And the Americans wil! see that ot! 
oversea customers don’t forget it. 

“Then pay your money and show squirrel-cage-row 
motors,’ say the authorities. We shall do—we must if the 
authorities won't relax—but the harm is done to the whole 
British electrical trade, the fact being that whereas 9 per 
cent. of the motors in the Exhibition should be equirrel-cags 
perhaps only 10 per cent. will be. ; 

The Wembley Exhibition is being held to show the word 
how British manufacturers lead the world—and the authorities 
are doing all they can to bar out the simplest and cheapet 
form of electric motor known to the world to-day. 


The Lancashire Dynamo & Motor Co., Ltd. 
G. B. Mason, Director. 
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Manchester, February llth, 1994. 
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The letter from Mr. R. Howe (London) in last w« 
is fairly typical of the arguments put up by 
against the use of squirrel-cage motors. This is 
frame of mind that I complain about. He says that Corpom 
tions and power companies are in a different category, 38 the 
latter are out to sell power. That is the whole difference ® 
a nutshell. 

The power companies are out to supply cheap power, ™ 
expand their networks, and to develop trade. Cheap powe 
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cage motors—what the manufacturers want to 
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should be driven by a motor the speed of which will fall at 
ast 10 per cent. from no load to full load. Unless this is 
ine, one never gets the benefit of the flywheel. Many 
gople, compelled by their Corporation rules, have fitted slip 
ing motors on shearing machines, and their ammeters show 
4 pronounced kick every time the shears are operated. My 
sivice to them is to put a resistance permanently in the rotor 
creuit in order to obtain 10 per cent. drop in speed on full 
ad. and their kicks will disappear and their power bill 














ecrease. The proper motor to use is an 8.c.r. motor specially 
lesigned for shearing-machine work, that is, with 10 per cent. 
lrop between no load and full load. This motor will drive 
e machine as it should be driven, getting the full benefit of 






the fywheel, and it can be started up by being thrown 
straight on the line, that is, if the power company 1s as 
woadminded ‘as Mr. ‘Walker is on this point; but, if not, it 





ould start 
sbarter. 


the machine nicely and easily with a star-delta 





Motor Sales Engineer. 





llth, 192A. 
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The Registration of Electrical Contractors. 





Your editorial and article on Registration are greatly appre- 
ated by contractors. With encouragement and good-will 
fom the Press and the other sections of the electrical indus- 
ity, contractors will now be able to take a stand on firmer 
ground to the advantage of everyone, including the consumer. 
Troughton & Young. 
H. T. Youna. 











London. 
Februa 
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Legal. 






Thefts of Electricity. 
\s electrical wiring contractor, John Calcott, 
vas fined £5 at Blackpool, on February Sth, for the theft 
t electricity. It was stated that in December last it was 
wticed that the consumption for defendant's house was small. 
‘ Corporation official requested Mrs. Calcott to switch on 
wo or three lights, and it was then discovered that the 
idiator inotor started working, showing that the lights were 
munected to it. When the official called later on, defendant 






of Blackpool, 































as four ith the floor boards up altering the wires. The 
eter ca showed that their had been no consumption for 
he first rter; the lighting circuit was quite remote from 
” radia circuit. The lighting rate was 44d. per kWh, 
hereas the heating rate was only 14d. It was alleged that 
oiler ad been going on for 18 months. 

Velendant said that two of the cables were connected in 
{tor to 1 heating, instead of to the lighting meter. The 
5, the consumption was due to his changing over from 
4-W to 20-W lamps 

T Gat 1-Tyne Police Court, on February 7th, Thomas 
ttle, ¢ pwell, a jeweller, was charged with having 
ren ity valued at 10s. from the Consett Iron 
and Goal | Ltd., between July, 1923, and January last. 
a stated in evidence that the meter was taken out of 
“elendant 3 shop, and the light was cut off, but subsequently 
© aeat 1 seen burning, ‘and it was found that the supply 
“ad Deer ected up again. Defendant, who denied having 
mnnected the wires, was fined £3 10s. 







British Thomsen-Housten Co., Ltd., vy. 
and Helsby Cables, Ltd. 


nsulated and Helsby Cables, Ltd., have given 
al against the judgment recorded against them 
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~e*¥ ey discourage a motor load because, if they develop 
- they may have to put in bigger mains, and even increase 
‘ size their generating plant. So they discourage the 
empel motor load for fe: ur of the effect it will have on a 
; umper¢ ghting circuit, although 1t Is a curious fact that in 
those places Where large squirrel-cauge motors are installed 
the hight seems to get on all right. 

it is evident that Mr. Howe is not deprecating squirrel-cage 
yotors on Corporation mains; he is deprecating any motor 
ad on his mains. This is obvious, because he writes of the 
afect on the power factor, and squirrel-cay e motors as a class 
ave @ higher power lactor than slip- ring motors. 

“Mr. E. WW. Walker (Manchester) is much more broad- 
winded, but even he is rather behind the times when he states 
that machines having great inertia, such as shearing machines, 
should 1 be driven by s.c.r. motors. He hits on the very 
ye where a properly designed s.c.r. motor should be used 
Shearing machines are provided with a heavy flywheel, and 


Tramway Accident Claim. 

Lord Chief Justice 
Timen, + medical doctor, 
Dublin United Tramway 


At Dublin, on February 6th, before the 
and a common jury, Miss Ethel 
sought to recover damages from the 
Co. for personal injuries, and consequential loss and damage, 
caused, as alleged, by the negligence of the defendants in 
the maintenance and management of a tramcar, whereby the 
plaintiti, who was travelling on a tramcar from Glasnevin 
towards Nelson Pillar on March 16th last, was struck violently 


on the head by the upright supporting the trolley pole. 
The defendants denied negligence. ‘The jury found for 
the plaintiif, and assessed damages at £1,400. Sergeant Hanna 


asked for a stay of execution, and this was granted. 


Charge of Forgery. 

AFTER a second day’s hearing before the 
Wolverhampton last week, Peter Smith, 
Road, Wolverhampton, managing 
Co., Ltd., electrical engineers, was committee for trial to 
the Staffordshire Assizes, bail being aliowed, on charges 
of forging and uttering bogus receipts and fraudulent con- 
version during the last five years. 

There were originally 97 charges in the list, involving 
a sum of £300 6s., but at the close of the evidence the pro- 
secution asked for a committal on 33 of them. 


Stipendiary, at 
aged 54, of Albert 
director of the Efandem 








Reviews. 


Engineering. By 


Elementary Steam- Power EDGAR 
MacNauGHTon, M.E. Pp. vin+590; figs. 468. New 
York: John Wiley & Sons (Inc.). London: Chapman 
and Hall, Ltd. Price 25s, net. 


It is as well to mention at the outset that this book hails 


from the United States, and that it is the result of the 
author’s experiences while teaching what he terms “ steam 
engineering.”’ Herein lies a fundamental difference between 


American and british practice, and this difference colours the 
whole book and makes it, in our opinion, different from any- 
thing which has so far been published on this side. In our 
technical schools and engineering colleges the students have 
courses of lectures on “steam” or perhaps ‘‘ steam 
engines,’ but it seldom, we believe, reaches the comprehen- 
sive dignity of ** steam engineering.’ The result is that while 
the student acquires a profound knowledge of the theory and 
practice of steam reciprocating engines and steam turbines 
together, it may be, with a comprehensive idea of the different 
types of steam boilers and the theory of the production of 
steam, he has little or no idea of the functions of the essential 
auxiliary plant, the condensing apparatus, the feed-water 
arrangements, &c., and he is hopelessly lost when he finds 
himself in an up-to-date power house. ‘The text-books on 
the subject—written usually by professors and lecturers— 
follow along the same lines, with the result that in them 
the problem is treated only from the point of view of the 
steam generator and the main engine. Mr. Mac) Naughton 
(we do not know if his methods are generally adopted in 
American engineering colleges) evidently prefers to treat the 
problem of power production by the use of steam as a whole, 


with the result that he has given us a comprehensive work 
in which, in addition to the usual chapters on boilers and 
engines, he includes chapters dealing with the various boiler 


auxiliarie s, such as economisers, feed pumps, draught arrange- 
ments, and engine auxiliaries, such as air pumps, condensing 
plant, evaporators and the various small but essential details 
of every power station. The result is a work in which no 
phase of the equipment of an up-to-date steam power plant 
appears to have been omitted. 

It must not, however, be imagined that this book is con- 
cerned merely with the practical side of the problem. As 
the material used has been based upon class-room lecture 
notes, it contains the usual theoretical work which forms part 
of the subject of steam engineering. Here again a departure 
is made from accepted practice, as the author places the 
practical side of his subject before the theoretical, and having, 
for example, described various types of steam turbines, he 
proceeds to give the usual elementary theories appertaining 
to them. This procedure is also adopted so far as is possible 
when dealing with the auxiliary plant, and brief explanations 
are given of the theories underlying the functicn and the 
operation of the auxiliary machinery. Another feature which 
adds considerably to the value of the book is the attention 
paid to the subject of testing the performance of the different 
parts of the power plant The testing of parti- 
cularly well done, the problems of flue gas temperatures, flue 


bollers 18 


gas analysis, and poh cae of the steam being treated in 
great detail. ~And what is of particular value is that the 


apparatus used, such as electrical pyrometers, 
meters, Orsat gas apparatus, are described and illustrated so 
that the student is able to obtain a thorough grasp of the 
underlying principles governing the tests he has to carry out. 

Sufficient has been said to indicate the scope of this book 
and to reveal the method of treatment which has _ been 
adopted. It remains only to be said that the student will 
find in it descriptions of plant which are usually found 
only in the technical Press, and which hitherto—in this 


steam calori- 
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country at least—have not been considered of sufficient im- 
portance to warrant their inclusion in the pages of a text- 
book. In this connection, mention may be made of the 
chapters on furnaces and stokers, pipe systems and pipe 
accessories, feed-water heaters, economisers and feed-water 
treatment, as well as that on coal-handling equipment. We 
have a feeling that the author has dealt rather more compre- 
hensively with the boiler equipment than he has with that 
of the engine, and certainly he falls into the prevailing error 
of dealing far too fully with the steam reciprocating engine at 
the expense of the steam turbine. in these days of 
turbo-generators there can be no excuse for devoting 163 pages 
to the reciprocating engine as against only 49 to the steam 
turbine, and while uttering words ol criticism, may we not 
urge that the condenser and the air extraction apparatus are 
of such prime importance in the modern power station that 
they merit a very full and complete treatment, certainly far 
fuller than they get here. With these reservations, we have 
nothing but praise for this book. It is well produced, and 
the diagrams, particularly the perspective sectional drawings, 
have been prepared with great forethought as to the exact 
needs of the student. Of course, all the piant described and 
illustrated is American, and not infrequently it diflers con- 
siderably from similar plant as used in this country, but the 
fundamental ideas are generally the same. At the end of 
each chapter a number of questions are appended, and these 
can all be answered in terms of British practice. For the 
student who is desirous of obtaining a complete knowledge of 
every phase of the problem of power production from steam 
instead of merely a knowledge of boilers and engines, and 
even for the electric power station engineer, this book should 
prove of the utmost value. 


Elements of Storage Batteries. By C. M. JAnsky and H. P. 
Woop, Professors of Electrical Engineering, University of 
Wisconsin Extension Texts (Industrial Education Series). 
University of Wisconsin, U.S.A. First Edition. Pp. x+ 
941; figs. 148. New York and London: McGraw-Hill 
Publishing Co., Ltd, 1923. Price 12s. 6d. net. 

This volume is one of the well-known Industrial and Engi 
neering iiducation ‘textbooks, written by authorities on the 
various subjects, and developed and edited by the Dean of 
Studies (Mr. Louis E. Reber), University of Wisconsin Ex- 
tension Division. 

The volume under review is the first edition of an elemen- 
tary textbook dealing with the principles, operation and the 
maintenance of storage batteries, together with a simple 
explanation of the electrical and chemical principles involved. 
The matter dealt with consists of (1) The Storage Cell, (2) 
Fundamental Kiectrical Quantities and Meters, (3) Chemistry 
of the Ceil, (4) Nickel-lron-Alkaline Cell, (5) Characteristics 
of Cells, (6) Charging of Storage Batteries, (7) Charging Cir- 
cuits, (8) ‘lesting of Cells and Circuits, (9) Maintenance of 
Storage Batteries, (10) Diseases of Batteries, (11) Uses of 
Commercial Batteries. 

At the end of each chapter the editors have given a short 
general summary of the matter contained in the chapter. 
The lists of questions added to the various chapters do not 
appear to serve any useful purpose, and in a future edition 
the reviewer is of opinion that this feature might well be 
deleted without detriment from a book of this type. 

The authors have written a book which outlines funda- 
mental principles and essential chemical facts, and is designed 
mainly for the student and non-practical man. The scope of 
the work is clearly indicated in the title. Professors Jansky 
and Wood have endeavoured to provide the student with an 
introduction to the principles underlying storage batteries, 
emphasising those points which ensure the highest efficiency. 
A considerable amount of the book is devoted to the care 
and treatment of storage batteries. 

A short but well-written chapter on ‘‘ The Chemistry of the 
Storage Cell’ is one of the chief features of the book. An 
interesting chapter is given on ‘‘ The Commercial Batteries 
and their Uses,’’ consisting more particularly of vehicle, 
train-lighting, farm-lighting and radio batteries. 

The interest in the study of storage batteries and energy 
converters in general has increased in recent years, due to 
their wide applications in the service of man, and the publi- 
cation of this text-book is well timed, being at a period of 
marked and extensive development in electricity, telegraphy 
and telephony. : 
_ The subject-matter of the book is clear and easy to read. 
in spite of being somewhat involved when dealing with the 
theoretical aspect of storage batteries. 

There are but few typographical errors in the text. and the 
whole style of the book (binding, paper, printing and illus- 
trations) is excellent. The illustrations help very materially 
to a clearer understanding of the subject-matter: manv of the 
illustrations are from photographs of working drawings. The 
fairest comment that can be made on this book is that the 
authors have accomplished that which they set out to do, and 
technical science is indebted to them for a well-written text 
book. The value of the work would be increased by the 
incorporation of a selected bibliography. 

It is not expected that in a book of this ¢ 
would not creep in; these errors, however, 
The book is an extremely useful one, ¢ 
in every scientific library. 

Anyone familiar with storage batteries will 
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